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PREFATORY NOTE 

It may be well to state that this third volume 
of Dr. Ward's Glimpses of the Cosmos, as was the 
case with the second, failed to secure the advan- 
ta^ of the author's final revision of the proofs 
while the book was passing through the press. 
The death of the author occurred just as the 
printing of the first volume was ccnnpleted. It 
was thought wise to leave the text c^ the follow- 
ing two volumes intact. Thus the first three 
volumes of the series are presented as containing 
complete and unaltered the teaching that Dr. 
Ward deared to bring before the public. 

S. E. S. 
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Eintiitt eines lang ersehnten Glilckes, wir 
una im Ganzen und anhaltend nicht mcrk- 
Uch wohler und bchaglicher fflhlea alB . 
vorher. — Scbopenhaukk. 

Address on Heredity and Opportunity, the apotheosis of 
Nurture as against Nature. 

Mes recherches montrent que la nurlitre 
a plus d'importance que la nature. H y 
a 19 causes qui favorisent la production 
de savants dana un pays et rh&ediW est 
une de cea causes seulement. — Alphonse 
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120. Kant's Antinomies in the Light of 
Modem Science 

H^toiy. — ^Written May 14-June 27, 1881. I 
was usable to go to Saratoga, and I therefore sent 
my paper to Dr. Mears cm June 28th. It was read 
on July 6th by Mr. R. W. Hughes (see No. 1x4, 
Vol. II, p. 355). 

thm Jonmol of Specnlctiv* PtalliMO^, Naw Totk, ToL ZV, Vo. 4. 
Whols Ho. 60| Octobor, 18811 pp. 381-395. 



IT has become fashionaUe to regard all controversy as 
mere logomachy, in which some mere word is the true 
" bone of contention." 

"And for the word itself we fight 
In bitterness of soul. " 

This view finds strong support in the undeniable fact that 
the intenaty of sectarian antagonism increases in proportion 
as the essential doctrines of sects approach each other, until, 
as wdl stated by an able writer in ' ' Macmillan's Magazine," 
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2 GLIMPSES OP THE COSMOS 

"if you want to see men fling away the very thought at 
i^conciliation, and close in istemedne conflict, you should 
look at controversialists who do not differ at all, but who 
have adopted different words to express the same opini()n. " 
Such views are strengthened not only by facts of every- 
day observation, but by such memorable events of history 
as the two greatest schisms in Christianity, the first arising 
from the attempt to add a single letter to the Nicene 
shibboleth, and the second growing out of the appending c^ 
a word to the Latin creed. 

But while admitting that a large amount of human 
controversy is of this more or less verbal character, a deeper 
study of human nature cannot fail to reveal glimpses of 
more general causes which may even be found to underlie 
the apparently most base[less disputations. Indeed, 
^ the existence of antithetical types of mind, to a 
large extent incapable of interpreting phenomena in the 
same way, has been vaguely seen in all ages and by many 
writers. The Platonic and Epicurean schools of Greek 
philosophy body forth this conception, and, in fact, seem 
to have exemplified it with almost as great clearness as any 
subsequent event. Between these schools nearly every 
philosopher since that day has, in however vague a manner, 
seemed to take sides, so that the general cast of his mind 
upon the fundamental problems involved in them may be 
deduced from his writings. "Melius autem est naturam 
secare quam abstrahere," said Lord Bacon; and he adds, 
"Id quod Bemocriti schola fecit, quae magis penetravit in 
naturam quam reliquas." This passage, besides its value 
in fixing Lord Bacon's position in this r^;ard, serves well to 
suggest one of the chief distinctions between the schools. 
"Secare naturam" might be taken as the first step in the 
Baconian method, and the one by which science is specially 
characterized. Ernst Haeckel, speaking from the point (rf 
view of the biologists, defines this constitutional antitheas 
<^ the human mind as follows: "If ]n)u place all the forms 
of cosmological conception of various peoples and times into 
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KANrS ANTINOMIES IN MODERN SCIENCE 3 

comparative jiuctapositioii, you can finally bring them all 
into two squarely opposing groups — a causal or mechanical, 
and a teleological or vilalistic group." He further invents 
the terms "monistic" and "dualistic" to distinguish these 
two conceptions, the last of which refers to the recognition 
of a power outside of nature acting upon it and in additicn 
to it, while in the former nature is conceived as acting alone. 

This wide-spread intellectual polarity may perhaps be in 
part explained. All philosophy aims to account for phe- 
nomena. The human mind is so constituted that no power 
can prevent it from perpetually striving towards this end. 
All systems of thought naturally fall tmder two general 
divisions. One c^ these explains phenomena as the product 
of will and design. A rock, a tree, or an animal is explained 
on the same principles as a watch; it exists, therefore it 
has been made. This is the teleological explanation. The 
other mode of thought claims to recognize a distinction 
between these two classes of objects or phenomena, and 
i^ule admitting design in the latter denies it in the former. 
The rock, tree, animal, are not made, but have become what 
th^ are. This | conception let us call the genetic _ 
mode of explanaticm. The teleological and the genetic 
modes d explanation are therefore the respective founda- 
tions of the two great schotds of human thought which 
sevoally embrace all men. The only system which ever 
daimed to disavow both these bases is that of Auguste 
Comte, and which, in so far, must be r^arded rather as a 
revolt ^;ainst philosophy than as a system of philosophy, 

Under both these general divisions there have grown up 
nnmerous more speaal doctrines which have, each in its 
turn, formed nuclei for minor systems, to which, according 
to the special mental proclivities of each individual, men 
have given their adhesion. To the teleological diviaon, 
for example, properly belong the doctrines of pure theoI<^y 
or divine free-will, of predestination, and of fatalism. To 
this also should in part be added that modem truly duaBstic 
school, who hold that all phenomena are the result d 
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unvarying laws once arbitrarily impressed upon the uni- 
verse. This school, on the other hand, however, except in 
so far as the .primal origin of these laws is concerned, may 
consistently be classed in the genetic division. 

This last-named general class, the genetic, does not 
possess the number or variety of ^)ecial sects found in the 
other, and in all their essential tenets its adherents may be 
regarded as practically at one. Though apparently <^ 
modem origin, the genetic school of philosophy is as old as 
the fully-developed mind of man. As already remarked, 
there have always existed the two antithetical ways of 
looking at the world, and no age has been without adherents 
to both of these systems. But there are reasons in the 
nature of things why the teleological habit of thought 
should, down to within a quite recent period, have main- 
tained an overwhelming supremacy over the genetic habit 
oi thouf^t. 

The only pbil08(^er who seems to have dearly perceived 
the true nature of this fundamental antithesis, and to have 
attempted a systematic analysis of the principles upon 
which it rests, was Immanuel Kant, whose centennial 
anniversary we are here to celebrate. In his immortal 
" Antinomies, " and the profound discussion which follows 
them, he has laid the foundation in psychology where it 
properly belongs, for a thorough understanding of this most 
vital and practicallyimportant condition of human thought. 
His Theses and Antitheses differ raly in the character of the 
. I examples given from the primary postulates of the 
modem tdet^ogists and genetists, respectively, which 
latter class are, stricUy speaking, the modem evolutionists, 
and his choice of terms by which to characterize the de- 
fenders of these propositions, while they are not those whidi 
either party would now select, are perhaps as little objec- 
tionable to the one as to the other of these dasses of persons. 

He calls the one the dogmatic, and the other the empirical, 
view of the universe, but in his time and country the former 
of these terms had not yet acquired that stigma which has 
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KANrS ANTINOMIES IN MODERN SCIENCE 5 

since been gradually fastened upon it, and meant a very 
different tbing from that which Douglas Jerrold defined as 
" puppyism full-grown " ; while as to the latter, the practice 
of opposing empiricism to quantitative sd^itific deter- 
mination has also prindpaUy grown up since Kant's day. 
Still, as if somewhat unsatisfied with this word, he sometimes 
employs a substitute for it, and calls this the critical or the 
sceptical method. 

In uang the term dogmatic as applicable to the teletdogical 
school, Kant doubtless had in view the fact, so apparent to 
•U, that it was this school that assumed to teach philosophy, 
being greatly in the ascendancy; and in the words empirical, 
critical, and sceptical, he, no doubt, recognized the tendency 
of a few minds at all times to revolt against the prevailing 
conceptions, examine thdr assumed principles, and subject 
them to logical, mechanical, and numerical tests, and to 
rationalistic criticisms. For he declares that in. favor of 
accepting the former or dogmatic view of things there 
exist three principal arguments: i, that derived from prac- 
ticat interest, since upon it appear to rest the claims of 
rdigion and morality; 2, that derived from a speculative 
interest, since by its aid the entire field of speculation can 
be compassed by the mind and the conditioned directly 
derived from the unconditioned; and 3, that derived from 
popularity, since he conceived that the great majority 
would always be found on that side. 

It is interesting and remarkable that so great a mind 
should be aUe to find no higher motives than these upon 
which to base the datms of dogmatism, which meant, and 
still means, the acceptance <rf the main body of beliefs of the 
age. The first is of so low an order that it would seem to 
be beneath the dignity of a philosolpher to entertain . 
it. For what has a man's practical interest to do with 
philosophy, with the attainment of truth in the domain oi 
abstract thought? The argument employed by Bishop 
Butler, that a particular religion should be embraced on the 
sc4e ground, if on no other, that there could be nothing to 
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lose and might be much to gain by so doing, while in the 
failure to do so there was nothing to gain and might be 
much to lose, has been generally condemned as of a low 
order in appealing to practical interest where a question 
of abstract truth was involved. But Bishop Butler was 
avowedly a sectarian writer, defending his particular re- 
ligion, and such low appeals were to be expected. How, 
then, could Kant justify an analogous argument ? As a dis- 
interested philosopher, this would seem impossible. Yet 
Kant's justification, from his own peculiar point of view, 
though somewhat amtising, will appear to be quite satis- 
factory. It is this: Neither the thesis nor the antithesis of 
any of his antinomies is capable of proof, or rather both are 
capable of absolute demonstration; and, beii^ contradic- 
tories, all argument becomes absurd. With him the uni- 
verse is a great dilemma, of which any one may take either 
horn with exactly equal chances of reaching the truth. Of 
cotu-se, therefore, if there is any difference in this respect, 
he bad better choose the one which is most to his interest, 
and this, Kant thought, was unquestionably the dogmatic. 

FuUy as much might be said of his third reason for pre- 
ferring that side, viz., the advantage to be derived from its 
greater popularity. If possible, this claim possesses a still 
lower moral weight than that of practical interest, of which 
it is, indeed, merely a temporal form. Only politicians 
now urge it as a means of influencing men's opinions. It 
certainly could never be decently urged except in just such 
a case as Kant conceived this to be ; a case in which it would, 
otherwise, be absolutely immaterial which side one took. 
The truth itself was hopelessly unattainable, and, if any 
ulterior consequences were, as a matter of fact, to follow 
either decision, one was as likely to escape them by the one 
course as by the other. The only guide left, therefore, was 
dmply present advantage; and, be that the least greater on 
the one than on the other side, this should be sufficient to 
determine the decision. 

Kant's second ground for accepting the theas rather than 
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KANT'S ANTINOMIES IN MODERN SCIENCE 7 

the antitheas of his antinomies — t.e., the dogmatic rather 
g, than the | empirical or sceptical view of the universe, 
viz., that of speculative interest — being highly philoso- 
phical, deserves more attention. And, logically enough, we 
find him enumerating among the advantages which the 
mind is to derive from this course that of ease or conven- 
ience (Gemfichlichkeit). Nothing is truer than that tele- 
fAogy is a relief to the overstrained intellect striving to build 
a universe between two infinities. It is the philosophy 
of the indolent brain, the ipuimi ratio, and is thus adapted 
both to the childhood of the worid and to all those who 
weary of intellectual effort. These may be good reasons 
where all hope of arriving at objective truth is renounced; 
they could scarcdy be admitted under any other circum- 
stances. That there is any greater intrinsic dignity or 
nobility in a universe created by design than in one created 
by evdution, few men with scientific habits of thought will 
probably be able to admit. These qualities are not objec- 
tive, but subjective. They do not belong to the world, but 
to those who contemplate it, and thus so much of the 
supposed speculative interest is carried back to the class of 
practical interest. 

The empiricist of Kant loses all these advantages. In 
embracing the antitheses he removes the foundations of 
rdigion and of morality, the latter conceived as deriving all 
its sanction from authority. "If there is no Primordial 
Being (Urwesen) distinct £rom the universe, if the universe 
is without a beginning, and, therefore, without a creator, 
our will not free, and the soul of the same divisibiUty and 
perishability as matter, moral ideas and principles lose all 
validity, and fall with the transcendental ideas which 
formed their theoretical support. " In this passage Kant 
evidently fails to distinguish the fine shades on the strength 
of which many modem scientists so stoutly reject the charge 
of material!^. Yet he has clearly in view the stem 
mechanical connection between phenomena which con- 
stitutes the baas of the causational philosophy of science. 
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Eminridsm, as thus defined, is not, however, entirdy 
without its advantages. It, too, possesses a certain specu- 
lative interest, in defining which the great jdiilosopher still 
more clearly shows that he had in mind that same universal 
antithesis in the constitution of the human mind which we 
sought to describe at the outset. 

"Empiricism," he says, "affords advantages to the 
speculative interest of the reason which are very fascinating, 
and far exceed ] those which the dogmatic teacher of 
rational ideas can promise. In the former the intel- 
lect is always on its own peculiar ground, viz., the field <A 
mere possible experiences, whose laws it can trace back, 
and by means of which it can expand its own certain and 
comprehensible knowledge without end. . . . The empiri- 
cist will never allow any epoch of nature to be assumed as 
the absolutely first, or any limit o£ his outlook into the 
surrounding world to be r^:arded as the outermost, or any 
of the objects of nature, which he can resolve by mathe- 
matics or by observation and bring synthetically under his 
contemplation (Anschauung) — the extended — to pass over 
to those which neither sense nor imagination can ever 
represent in concreta — the simple." Surely, his "empiri- 
cist ' ' is here none other than a modem genetist, evolutionist, 
or scientist. 

Even admitting all that Kant tnAtntjans for and gainst 
the two oppoang views, it may still be a question whether 
the manly independence of the empiricist would not be 
preferable to the idle respectability of the dogmatist. 

Still better to illustrate these two antagonistic phases of 
thought, Kant asserts that they embody the contrast 
between Platonism and Epicureanism. Whether the 
teleologists can fairly regard Plato as the founder or first 
great representative of their views in philosophy may, it is 
true, be open to some question; but that Epicurus fore- 
shadowed, as faithfully as could be expected from the state 
oi knowledge in his time, the teachings of modem science 
and the principles of the genetic causational or evolution- 
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aiy school, cannot be candidly denied. And, if his sect did 
nothing dse, they clearly proved that this apparent question 
of opinion really has a psychological basis, and exists deep 
in the constitution of the human mind, more or less inde- 
pendently of the condition of human knowledge in the world. 
There always have existed a few minds tmwilling to accept 
the dogmatism of the mass. There always crops out in 
society a more or less pronounced manifestation of rational- 
ism 88 opposed to authority. While this class of views 
finds few open advocates, it always finds many tadt adher- 
aits,and,when uttered,a large, though usually irresponsible, 
following. Criticism of received beliefs is always sweet to a 
considerable number who rejoice at the overthrow of the 
leaders c^ opinion or the fall of paragons of moraUty. And 
this it is which | often renders the peace of society in- „ 
secure. ' The estabUshed code of morals is dimly f dt by 
the lower classes to be in some respects radically unsound. 
The broad contrast between men's nominal beliefs as spoken 
and their real belie& as acted is apparent even to children. 
The standard of conduct is so much higher than that which 
the controllers of conduct can themselves live up to, re- 
sulting always in the punishment of the weak and the 
poor for the same transgressions as are daily committed with 
impunity by the rich and the powerful, that the lowest 
miscreant sees that there is some fundamental wrong under- 
lying the entire social fabric, although he can not tell what 
His. 

AH this must be regarded as the legitimate consequence ot 
the undue supremacy of dogmatic ideas and teleological 
conceptions in society. So far from favoring morality, 
they are the direct cause of the most dangerous form of 
immorality, viz., a mutinous revolt against too severe and 
unnatural moral restraints. Rules of conduct based on 
these conceptions are necessarily arbitrary, while the nor- 
mal intellect naturally demands a reason for its obedience. 

While these truths are equally applicable to all dasses of 
conduct, we will illustrate them here only in one. That the 
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prevailing sentiment of society on the question of the purity 
of actions which spring from love is in large measure false, 
and in so far injurious, is evident from many indications. 
The steady refusal of the popular pulse to beat in unison 
with moral precept respecting it may be counted among the 
most significant of these indices. In fact, it is very curious, 
and suggests the demoralizing tendency of too high moral 
standards, to observe to how great an extent the moral 
code is upheld in word and violated in action. Many 
persons, when questions of this class arise for discussion, 
will defend the side of dogmatism who at the same time are 
really in sympathy with the side of scepticism. The real 
popularity of this side, when it finds an opportunity to 
express itself through channels that are deemed respectable, 
and where its real nature is Ukely to remain concealed, is 
well shown by the manna' in which works of fiction are 
demanded and the stage is supported. These agencies are 
the natural defenders of the critical side of this question, 
which constitutes almost their only mission and raison 
d'itre. They usually aim to demonstrate the essential 
J. [ purity of such acts, dictated by the sexual emotions, 
as the ethical canons declare impure, A romance or a 
drama which should fail to administer some such rebuke to 
the accepted tenets of orthodox morality would be adjudged 
tame, and would prove a financial failure. Every one 
knows with what avidity this class of critical Uterature is 
devoured by the public and its dramatic representation is 
applauded. In fact, as already remarked, there exists 
throiighout society, and probably always has existed, not 
only with respect to this class of acts, but with respect to 
many others, a deep-seated rebellion against much that 
claims to call itself kcet' Koxft*, moral or right — as it were, 
a v^ue consciousness, which the average intellect cannot 
formulate, of the arbitrary and factitious character of the 
moral and social codes, through the shadowy form of whidi 
may be dimly seen the half -unconscious recognition that 
human action is the product of fixed mechanical laws, that 
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there. is no absolute good or bad, but that these qualities 
are rdative to the benefit or injury done to beings suscep- 
tible to pleasure and pain, and that the arbitrary rules of 
society based on the negation of these truths fall far short 
oi their extravagant claims in r^ulatiog the conduct of 
men. 

But rettuiiing to the antinomies themselves, and con- 
sidering the problems presented by the thesis and the anti- 
thesis of each in the light of what is now known, and by the 
aid of modem methods of investigation, we shall see that it 
is net true that both sides admit of equal proofs and dis- 
proof. Disregarding Kant's logical demonstrations as 
worthless at his own showing, since they reduce the argu- 
ment on either side to an absurdity, and appealing to the 
inductive method, which, without claiming infallibility, has 
wrought such mighty results for man, we may with safety 
maintain that^e side of these questions which Eant calls 
the empirical has gained upon that which he calls the dog- 
matic in about the same proportion as the knowledge of the 
nature of things has increased in the world. The spirit of 
oppoation to teleological conceptions could make no head- 
way as l<mg as so Uttle was known of natural processes^ 
Lucretius might write De Renm Nature, but what he coulT 
say that was true must go unsupported by facts and be 
discredited, while much that he must say that was false 
would be disproved and throw still greater discredit upon his 
system. In a state of profound ignorance of the universe, 
tdeo I logical explanations were the only ones the world 
would accept. They could be understood; genetic ^^ 
explanations could not. Appearances were all on <me ade. 
The deeper bnths could not be comprehended. The 
greatest paradox which nature presents is that of ada^aUon. 
The word itself contains an ambiguity. It possesses both 
an active and a middle or reflective sense. The former is 
Ideological, the latter genetic. Adaptation in a purely 
passive sense is admitted by all. No one denies that there 
ensts a great amount of correspondence between apparently 
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very distinct objects. It is evident that they have in some 
way been made to correspond. The vital question is; How 
and by what power have they been so made? The teleolo- 
gist says: By a power from without; by dedgn. The 
genetist says: By a power from within; by adaptation. 
Just here is the grand schism. 

It is easy to see, too, why the teleologists should at first 
and for a long time enjoy a supremacy. The teledogical 
answer to any question requires comparatively littie in- 
tellectual effort. It is the easiest way of explaining things, 
the first explanation that suggests itself. Not only is 
it intrinsically more simple, but it is more in accord with 
human expmence and the natural habit of thought. In 
other words, it is anthropomorphic. It is most natural to 
explain natural phenomena in the same way that artificial 
phenomena are explained. A garment is adapted to the 
body that is to wear it. A duck's foot is adapted to the 
water it swims in. The explanation of the first of these 
facts is known; that of the second is unknown. Why not 
infer it from that of the first? There exists no other knovm 
explanation. To sit down and evolve one of an entirely 
different kind is not only a laborious task, but, when an- 
nounced, it must remain unproved until a vast amount of 
scientific investigation shall have established a broad basis 
of induction. The sceptic, therefore, who in the infancy of 
human thought had the temerity to suggest that things 
may have worked out their observed relations of corres- 
pondence through the inherent activities residing within 
themselves, was met, naturally enough, with derision. Yet 
every step that science has taken has been in the directitm 
of disproving the popular and confirming the unpopular 
view. It has been gradually but steadily vindicating reason 
as against analogy, and establishing a rwusal as against an 
arbitrary coimection between related facts. 

I To sustain this statement, let us conader the 
" principal antinomies somewhat more closely. For 
this purpose the first and third may be selected. As 
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regards the second, it seems scarcely applicable to this 
discusaon. If there is any difference between its two 
pn^xiGitions, in this respect, the one Kant calls the aoti- 
theas would seem to be the more dogmatic. So far as the 
&ct8 oi science are concerned, they tend to sustain the view 
that matter is a reality, and as such must possess a real 
ultimate unit — the atom — not, indeed, of chemistry, but of' 
a transcendental chemistry, which is the domain of reason, as 
it reaches down below the sensible world of phenomena. 
Those are usually regarded as the dogmatists on this ques- 
ttOQ who, like Boscovitch, and, we might add, Herbert 
Spencer, seek to resolve matter into "centres of force," 
and other ontcdogical conceptions. 

Let US examine, then, Kant's first antinomy: "The uni- 
verse has a beginning in time, and is also enclosed within 
fimits in space;" the antithesis of which is: "The universe 
has no beginning, and no limits in space, but is eternal in 
time and infinite in space. " Has science anything to say on 
this question, and, if so, which side does it espouse? Un- 
doubtedly science has to do with it, and it also clearly 
takes ddes upon it. Quantitative chemistry, scarcely 
bom in Kant's time, has practically demonstrated the 
infinite duration of the universe in establishing the inde- 
structilnlity of matter. Astronomy, to which Kant's own 
immortal " Tkeorie des Himmels" hdped to give its rational 
impetus, has now so expanded the conceptitm of space that 
it has become habitual to regard the universe as absolutdy 
without limits. If any one doubts this, let him make an 
effort to go back to the old dogmatic conception, and figure 
to his mind a beginning or end to its duration, or boundaries 
to its extent. He will find this imposable, and this im- 
possibility is wholly due to the increased knowledge of the 
universe whidi science has given to the world. It was once 
possible, it is still possible to the ignorant, to set bounds to 
time and space, but inductive science has swept away such 
crude scaffoldings and opened up to the human mind a view 
of the infinite. 
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tt is no longer a transcendental question. It is a scien- 
tific one, to be solved, like all other scientific questions, by 
the accumulation of facts. Nothing in concrete sdence is 
demonstratedja ^rwr*. The practical truths of the uni- 
" verse are established a posteriori, by massing the evid- 
ence. In many of the questions now regarded as settled, the 
evidence has long been confiicting, and much still remains in 
some to be removed. Yet these residual facts are adn:utted 
by all to be overborne by the weight of evidence opposed 
to them. Such is the character of the greater part of the 
scientific truth of the world. But the questions involved in 
Kant's antinomies differ from ordinary scientific problems 
in two respects. On the one hand, infinity must be proved, 
which demands, of course, better evidence ; but, <mi the other 
hand, there are no facts opposed to infinity, but all the 
evidence is on one side. Not one circumstance can be 
named which points to a beginning or end of either time or 
space, while every fact and every law that human observa- 
tion and reflection have brought forth point to the bound- 
lessness of both in all directions. Only ignorance of these 
facts, and f^ure to exercise the rational faculty, can pre- 
vent the mind from conceding this truth. 

The third antinomy has the following for its thesis: 
" Causality, according to the laws of nature, is not the only 
causality from which the phenomena of the universe may 
be derived. It is still necessary to asstmie a causality 
through freedom for the explanation of these phenomena. " 
The antithesis is: "There is no freedom, but everything in 
the universe takes place according to the laws of nature. " 

The great issue is here squarely stated, and here it is that 
accumulating knowledge of the nature of things is working 
steadily and uniformly against the dogmatic, and in favor 
of the empirical side. Abscdutely no facts are being dis- 
covered in favor of freedom, while everything is ranging 
itself on the side of tmiversal law. From one department of 
knowledge after another, and in inverse proportion to the 
complexity of the phenomena, and hence in direct ratio to 
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the ease with which they are comprehended, science is 
eliminatiTig all the facts which require the hypothesis of 
freedom for thdr explanation. From astronomy, from 
gedogy, from phyacs and chemistry, these eons have been 
successively expelled ; they are now bdng driven from their 
fortifications in biology to their citadel in psychology. Even 
here they are vigorously attacked by the school of Bain and 
Spencer on the one hand, and that of Plourens and Ferrier 
onjthe other. The very ^eedom of the human will is 
shown to be a ddusion, and the inteiral between morals ^ 
and physics is spanned by the heartless clinics of Maudsley. 
We need not go further and state the fourth and last 
of Kant's antinomies relating to the existence or non- 
existence of a "Necessary Being." The first and third 
Antitheses, established, constitute the premises for the 
establishment of the fourth. Eternal matter, with its 
equally eternal activities, suffices to account for all the 
phenomena of the universe, which are as infinite in causation 
as in duration or extent. Again, all departments of science 
confirm this truth. When Laplace was asked how he 
could have written so great a work as the Micanifpte CSeste 
OS the subject of the system of the universe, without once 
mentioning its Author, he replied: " Je n'avais pas besoin de 
oette hypotb^ 111." All the more complex sciences are, 
one by one, and in the inverse ordra of their complexity, also 
dispensing with this hypothesis. Like many other once 
useful hypotheses, that of theo-teUolagy, which, as already 
remarked, was suggested from analogy with the fact of 
onthropo-tdeology, has ceased to be useful, and where still 
adhered to becomes a burden to the progress of truth. In 
astronomy the nebular hypothesis which Kant founded, and 
Laplace demonstrated, has completely superseded it. In 
chemistry and physics, the atomic theory, formulated as a 
philosophy by Democritus, and established as a science by 
Dalton, renders it redundant. In biology the law of adap- 
tation, dearly stated by Lamarck, and that of selection, 
cnmnlatively demonstrated by Darwin, and the inter- 
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operation of these and that of heredity, thoroughly set 
forth by Spencer and Haecket, have freed this field from 
teleologicat trammels almost as completely as those ot the 
less complex sciences have been freed from them. And 
thus is science marching rdentlessly forward, and reclaiming 
one field after another that had been so long given over to 
dogmatic conceptions, until there is now scarcely room to 
doubt that its conquest must ultimately become complete. 

But what is this that has thus been accomplished? It is 
nothing less than the establishment of the Antitheas or 
empirical proportion of Kant's antinomies. They have 
been removed from thedomainof transcendental philosophy) 
subjected to scientific methods, such as are applied to all 
other truths, and proved, as | other propositions are 
^" proved, by the accumulation of Intimate facts. The 
eternity of matter and motion and the infinity of space 
have passed into scientific postulates, and the uninter- 
rupted and unlimited causal dependence of all phenomena 
in their relation of antecedents and consequents is the 
fundamental axiom from which all scientific investigation 
now proceeds. 

Though Hieae truths may seem dear to us to-day, though 
we may have become so thoroughly imbued with the spirit 
of modem scientific thought that they are little more to us 
than truisms, we must not forget that the mental atmos- 
phere we now breathe has been purified during the past 
century, and that what we are, as it were, bom in possession 
of, Kant could only gain by the profoundest meditation. 
And; when we further contemplate that great mind as 
constitutionally of a tdetdogical or dogmatic cast, we may 
realize the immense power it must have possessed to pene- 
trate the mists of both the objective and subjective Hnrlfnftgg 
in which he hved, and formulate, even for his opponents, 
the arguments by whidi they were to win their victories. 
It is the misfortime of the teleological school of to-day that 
they are inc(Hnpetent to contend with the genetic school on 
the same plane of activity. The latter find no difSculty in 
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transferring their base of operations from a scientific to a 
dogmatic field, and giving battle on the enemy's own 
grounds. This is doubtless because they are, for the most 
part, themselves converts from dogmatism, which still 
ocmstitutes the bulk of most men's early education, and 
they know how temporarily to return to their old, fgT"'linr 
haunts ; but those who have never crossed this boundary are 
either unable or unwilling to look over and see what is 
beyond. In their attacks upon science, therefore, they 
confine themselves chiefly to the free use of epithets which 
have a stigma only for dogmatists, and cannot, of course, 
fail to display such a profound lack of acquaintance, not 
with science alone, but with the very ways in which science 
carries conviction to the mind, that the effect upon the 
only ones they would influence is usually little more tiian 



The concluding thought of this paper is therefore to 
hcAA up the great thinker, whose hundredth anniversary we 
are here to commemorate, as an example to be followed, so 
£ar as that is possible, by all those who feel that the empiri- 
cal, the critical, the|sceptical method is advancing 
too rapidly, and who would impose upon it a whole- 
some restraint. For, just as in the field of battle a thorough 
knowledge of the enemy's position force, and movements is 
of the highest possible value, so in the field of philosophy, 
in its broad, practical developments the secret of successful 
logic lies in the power to impress the contestant with a 
complete mastery of his side of the controversy as well as 
one's own. This power, of all logicians, ICant most pre- 
eminently revealed, even pointing out to his opponents 
elements of strength and grounds of justification which 
they in their blind zeal had only intuitively perceived, if at 
all. And there can be no doubt that science and rational 
philosophy would not only welcome a contest of this en- 
lightened land, but would seek to profit by it, as they 
profit by every means ctf advancing the cause of truth in 
Uie world. 
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Mareh-Mof, tStt—JBlai. 40. 

12L Scientific Basis of Positive Politi- 
cal Economy. 

Histoiy. — ^Written March 17 to July 23, 1881. 
It was sent to the Penn Monthly on July 2Sth, 
but was returned with the request that I select 
p(»tions of it, as they had not space for so much. 
This I did not care to do, as it constituted a con- 
nected ai::gument or treatise, and would suffer by 
reduction. I therefore held it for a favorable 
opportunity. The first part was thoroughly re- 
vised, almost re-written, in the fall of 1881, and 
when I was asked to contribute tiie whole to the 
International Review, I revised the second part. 
As the articles were running through the press it 
occurred to me that they might be included in the 
eighth chapter of Dynamic Sociology, which had 
not yet been sent to the printer, and tiiis I pro- 
ceeded to do, and the whole subject of the clas- 
sification of pben(»iiena occurs near the end of 
that chapter substantially as it appeared in the 
International Review. The latter, however, an- 
tedates the book by more than a year. 

n» Intemadosal Rarisw, Naw Tork, ToL ZI^ No. 4, April, 1883, pfi. 
353-365; Ho. 5< H«J> i8S>* VP- 439^453* 
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FIRST PAPER. 

THB OBJECnVB FCHNT. 

A- ■ -^HE greatest present need of the adirocates of a posi- 

I tive political economy is a theoretical foundation 
"*- for thdr views. The dominant system, since Adam 
Smith, has derived its chief strength from the rigidly logical 
theory upon which it rests. Its defenders assert that it is 
the only possible logical system, and pronounce the doctrines 
of those who would regulate industry, commerce and other 
social phenomena as mere practical makeshifts, capable only 
of temporarily benefiting a few at the expense of many, and 
as empirical and unscientific, and hence indefensible on 
any cosmopolitan or philosophical grounds. 

Thus far the positive economists have scarcely done more 
than accept this impeachment, though without receding 
from their position; and it must be confessed that, when 
trying to defend it, they often employ arguments calculated 
to justify their opponents' claims. 

The leading exponents of social science — those who, un- 
like many who make free use of that expression, know what 
sdenoe is — are for the most part ranged on what may be 
called the orthodox side of the question, and the effort is 
constantly being made to show that this is the side on which 
science itself and all true philosophy are also arrayed. 

It is, therefore, time to subject the doctrines of positive 
economy to scientific tests, and to ascertain whether there 
easts any logical theory upon which they can be based. 
It is inistomary with men of business, whom these doctrines 
most concern, to smile at theory as a thing (^ no importance, 
and to value only that which is obviously practical. The 
unwisdom of this attitude is shown by the power which the 
prevailing theoretical system still wields, a poorer derived 
entirely from the consistency of its fundamental theory. 
The world cannot be prevented from reasoning, from phil- 
lotophirang and theorizii^, and the saying that "ideas rule 
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the world" becomes more universally true the higher the 
degree of intellectual development in society at large. 

It must not, however, be supposed that because a doctrine 
rests upon a logical theory the ultimate truth is therefore 
necessarily|reached. The history of science is strewn 
^^ with abandoned hypotheses which were consistent 
with the state of knowledge in their day. Epicycles, caloric, 
phlogiston, electric fluids, cataclysms, all have gone, and 
given place to juster conceptions of the truths they dimly 
foreshadowed. In seeking after truth the mind very 
properly generalizes as soon as it possesses sufficient material 
out of which to construct a theory. Each such generaliza- 
tion is an adumbration of a truth; it is, in fact, a partial or 
relative truth. But there are ever-widening drcles of 
truth, and any proposition is true relatively to the magni- 
tude of the circle to which it applies. The world moves 
and biunan comprehension expands, life is amplified, and 
the theories of life must be enlarged to correspond with the 
growth and progress of civilization. 

The papers which are to follow will aim to show that the 
highest generalization which the present state of sdence 
enables us to make fully sustains the theory of positive 
political economy, and, in so far as they are in conflict, 
condemns that of the n^ative political economy which has 
prevailed for the past hundred years, and that a true social 
science is as sterile without this-, its legitimate application, as 
physical science would be in the absence of all application of 
its principles to the practical arts. 

CLASSIFICATION OF FHBNOUBNA. 

It is tautological to say that we know only phenomena- 
Phenomena are simply appearances or manifestations, and 
these can only exist in correlation with sense-perception. 
This is the starting point of all knowledge. Whatever 
comes within the range of perception is a manifestation to 
the sentient faculty; therefore, everything of whidi any~ 
thing can be predicated is phenomenon. Peeling, knowing. 
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and thinHng beings are placed in the midst of a uniTerse of 
perceivable processes. These are not a part, but the whole, 
of their experience, and constitute, so far as the psychic 
faculty is concerned, their universe. 

Phenomena consist entirely of changes — i.e., of actual 
alterations of location in the objects which make up the 
universe. These alterations of location are called motions. 
Unless something moves, there can be no manifestation, no 
perception, no knowlet^. The existence of phenomena, 
as testified to by consciousness, proves, with all the authority 
o£ coosciottsness, that objects both exist and move. All 
there is for mind to study is these moving objects. To say 
that phenomena are perceived is, therefore, a circular pro- 
portion, and would be quite useless but for the fact that it 
suggests an ulterior truth. Thisltruth is that objects 
in motion produce effects. Sensation is the pri- 
mary effect, but perception and experience teach that 
similar effects are produced everywhere where contact 
occurs. The effects produced upon the sensitive oi^^anism, 
unless too violent, reveal the nature of the effects produced 
upon other objects, and the greater part of all knowledge 
oonasts of such indirect observations. 

Ignoring, temporarily at least, the nature of the moving 
objects, it is a convenient as well as a correct view to r^ard 
tiie perceptible universe as made up of changes, which alone 
constitute the subject of intellectual contemplation, as well 
as the sole objects of possible consdent interest. This 
being the case, almost the first question which the normal 
mind will raise with regard to them will be: How are they 
caused? The causes of observed phenomena have always 
formed the first, and we may almost say, the only, problems 
of philosophy. 

There are two modes of conceiving the occiurence of 
phenomena, and, as we shall presently see, these have a 
basis in fact, but their historical order is the reverse of that 
in which they appeal to the mind. According to one of 
these conceptions, material objects are acted upon by a 
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power outade themselves ; according to the other, they are 
automatic, or not so acted upon. The first of these con- 
ceptions is readily grasped as being based on the analogy of 
voluntary muscular action upon external objects; as to the 
second, though it might have been easily deduced from the 
supposed independence of the voluntary conscious agent, 
such was the distance which the early mind placed between. 
- the animate and the inanimate that this analogy appears 
not to have been perceived until so late that the absolute . 
freedom of the former had begun to be called in question. 
It has thus happened that the idea of the independence of 
phenomena, as a omceptioh of the mind, was a late develop^ 
ment of sdentific thought, and scarcely finds a place in any 
of the schemes of the Cosmos. Spontaneity — ».«., the power 
of a body to originate its own motion from a state of rest, 
though really inconceivable and contrary to the laws <rf 
thought — ^has indeed been illogically assumed ; but the only 
form in which either reason or science is willing to accept 
the notion of change not caused by as outside power js 
that which simply n^atives the state of rest and recognizes 
absolute continuity of motion. But, though a late form of 
thought, this is now becoming an essential factor in the 
cosmology of science, and is regarded as the primary, and 
from one point of view the only, cause of all phenomena.' 
Transilive changes, as the opposite dass may be called, 
become subordinate to | tiiese automatic changes, and 
^^^ are interpretable as special manifestations of force 
due to accidental impacts. These transitive phenomena 
.have always been assodated in the human mind with an 
anthropomorphic volition, and this is usually the part most 
particularly noted in their contemplation, so much so that it 
has generaUy been r^arded sufficient to designate them as 
teUological, which denotes this quality only, without con- 
notii^ the more essential one of extraneous power, as such. 
As the automatic conception gains ground the teleological 
one loses, and fears have been entertained lest the fullest 
concession of the former should be followed by the complete 
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abnegation o£ the latter. But while it seems necessary, so 
far at least as science is ooncemed, to dismiss in toto the 
transitive along with the teleological conception as univeisal 
principles, nevertheless these conceptions must ever remain 
as Intimate representatives of objective phenomena within 
the more modest limits above specified, and we shall pres- 
ently see to how large an extent existing phenomena, and 
particularly those <^ the highest class, as affecting the 
human race and society, partake of this character. 

Yet, when dealing, as at present, with abstract principles 
and the highest cosmolc^cal generalizations, ve are, as 
Eant has pointed out, absolutely compelled, if we would 
proceed at all, to assume the full truth of the first of the 
two theories above defined, and to admit that the phe- 
nomena of the universe are the result c^ material motions 
which have never been either more or less in amount than 
they now are, and which only manifest variety io conse- 
quence of the varied nature of the developed aggr^ates 
constituting the material world. 

With this postulate there can be but two possible kinds <tf 
flanges, viz., first, original movements. of translation in 
bodies conceived as not at all affected by others; secondly, 
changes due to the influence exerted upon bodies by the 
motion and impact of other bodies. , The first of these 
classes of changes, in view of tiie constant interaction of the 
matter of all space, is, so Ear as human experience goes, 
purely theoretical; but it nevertheless constitutes the 
essential condition to all observed phenonaena. Of these 
intransitive, original motions of continuity we need not 
further speak here, as they do not directly concern the 
present discussion. The other or tranative class of changes 
may be further subdivided into physical or direct, and psy- 
ekical or indirect; and, since the law of gravitation teaches 
tts that all bodies are actually influenced by all bodies, all 
phenomena may be reduced to these two categories. 

I The physical and mechanical law of the impact of 
bodies is well understood, and has long been relegated "^ 
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to the domaio of pure mechanics. It need, therefore, only 
be referred to here in order to contrast it with the other form 
of transitive causation, which we have denominated psychic 
Physically produced changes are no less due to causes than 
psychically produced ones. The cause is in all cases the 
immediately antecedent chaises and resultant impacts; 
but, as these are simply links in a literally endless ch^n of 
causation, and due to motions that belong to matter and 
are inseparable from it — having, ther^ore, never had any 
origin in time — it is a natural error of the mind to look upon 
them as spontaneous^ Some who appear to conceive the 
nature of phenomena correctly employ this expresaon, but 
it is to be strongly condemned as implying the power of 
origination, and with it the fact of a beginning in the series 
of phenomena; conceptions opposed to the reality. What 
term to use for the adequate expression of this conception 
has been a serious difficulty in modem science. Ntimerous 
efforts have been made to resolve this perplexity, some of 
which have attained a partial success, but much remains 
still to be done. Of the many forms of expression which 
have been proposed as calculated to convey this particular 
notion, comparatively new to the human mind and absent 
from human vocabularies, the one which probably comes 
nearest to satisfying all possible cases is that which de- 
scribes the entire class of physical phenomena as genetic. 
This word combines, better than any other, the idea of 
causation in all its delicate forms with that of continuance, 
without connoting either an origin or a purpose. It fur- 
nishes on adjective for the German Werden, which may its^ 
be faijrly translated by the Greek ^fv8«?, genesis. 

Psychic phenomena, while it cannot now be doubted that 
they, too, are indirectly genetic in the sense that mind itself 
mu^t have had a genesis, differ in many marked respects 
from those which are the immediate results of physical 
causes, and stand in wide contrast with them in all their 
principal characteristics. Formerly, a large part of the 
changes now known to belong to the genetic dass were 
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supposed to be of psychic origin ; but the tendency of science 
has steadily been in the direction of limiting this class to 
those which are known to emanate from organized beings 
endowed with a nervous system and some form of animation. 
Whatever may be the fact in this regard, it is at least no 
longer safe to speculate upon the assumed psychic origin 
of any phenomena which cannot be shown to have proceeded 
from such | organic forms as possess in their organiza- 
tion the active principle of life called protoplasm, how- 
ever slightly this substance may have been coordinated 
and int^rated into a compound and complex organism. 
But, while there are various degrees in the manifestation of 
this power of apparently spontaneous causation, depending 
upon the d^ree of organization of the creature, some of 
which degrees are so wide as almost to constitute generically 
distinct forms of force, the psychic phenomena all agree in 
one essential particular, viz., in manifesting a purpose. 
As causes of change, mental efforts always represent final 
causes; psychic phenomena are always teleological. 

There are, therefore, two principal classes of phenomena, 
according as they are genetically or teleologically produced; 
and it hence becomes important, before proceeding further, 
to examine somewhat closely the precise nature of each of 
these two antithetical forms of causation, and to emphasize 
the qualities by which they are distinguished. We will 
conader each of these classes separately. 

GENETIC PHBNOUENA. 

We have already seen that all physical phenomena must 
be genetic. The only conceivable exception would be the 
movement of a free element independent of all others. 
This condition the actual multiplicity of things, so far as 
human observation can determine, completely negatives.- 
It is true that objects move by virtue of inherent activities 
inseparable from them, and which in the aggregate are 
incapable of ather increase or diminution, but such is the 
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Kcistii^ plexus o£ material elements that the particular 
forms of change actually produced are determined by the 
interaction of multiple influences, and each phenomenon is 
the resultant of all the forces in operation to produce it. 
The simplest form of a phenomenon is seen in the impact of 
two bodies, and the phenomenon itself will depend, accord- 
ing to known mechanical laws, upon the respective masses, 
velocities, directions and elastidties of the bodies. However 
compUcated the phenomenon, the same laws operate with 
rigorous exactness, though this truth is veiled by their sub- 
tile interaction. The conception of force or eturgy can have 
no other basis of fact, and all effects of whatever kind flow 
from the immediate physical contact of moving objects. 

This truth, clearly comprehended, contains the key to 
the nature of all genetic phenomena. Genesis is only 
another name for causation, and causation is the production 
of change through impact. The failure to grasp this prin- 

. dple has arisen chiefly from the fact that a | large pro- 
" portion of the phenomena of the perceptible universe 
are molecular, and it has been difScult to regard molecules 
as identical with masses in all respects except that of 
magnitude. There has prevailed a species of mystidsm 
respecting them not imlike that which savages feel in the 
presence of the invisible atmosphere. They have been 
reluctantly admitted into the category of things, and 
molecular physics has, in fact, been a sort of metaphysics. 
But the more we learn of molecular phenomena the more we . 
find them to resemble molar phenomena, and we are justi- 
fied experimentally, as we certainly are a priori, in pro- 
nouncing matter uniform in its laws. 

A causa efficierts, which is the essence of the genetic 
process, is simply a direct and immediate cause — one in 
which there is neither interval nor indirection between the 
cause and the effect. This forms, too, the leading dStinc- 
tion between genetic and teleological phenomena. In the 
former the cause is always in immediate antecedent con- 
nection with the effect. 
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Another consideration must now be taken into account. 
Genetic phenomena are observed in most cases to occur in 
prolonged series. There is seen to be a tendency toward the 
recurrence of the same set of changes in a single direction. 
Observed at considerable intervals of time, the changes 
produced during one interval are seen to be continued 
through the next, and results effected are more or less 
permanent, to be canied further at each successive interval. 
These series may be ascending or descending, acouding as 
the products grow more or less complex, and an ascendii^ 
series may be gradually converted into a descending one; 
but in nearly all cases some progress is constantly made in 
one direction ot the other. So far as the history of our 
globe is known, the phenomena taking place upon it have 
presented a decided preponderance of ascending series 
£rom the remotest periods of which science furnishes any 
account, and such would also seem to be the case through- 
out the edBT system at large, with exceptions only in the 
case of some of the smallest bodies, as of the earth's sateUite. 
There has thus taken place a sort of deodopmeni or eooluUon, 
which in the inoi^ianic world proceeds trom a more homo- 
geneous and less differentiated state toward a more het- 
erogeneous state, with greater concentration of parts. In 
organic nature organization increases, structure is compli- 
cated, and the physiological division of functional labor is 
combined with the integration of differentiated organs and 
their subordination to large complex organisms. ' 

These are surface truths. A more recondite truth often 
escapes [ detection. These perceptible effects repre- 
sent only the resultant of mtdtiple causes. Movement 
is in only one direction, but impact is in all directions. 
A law which has been called the "instability of the homo- 
geneous " requires that motion shall take place in some one 
direction, and what that direction shall be must dq>end 
upon what, in our ignorance, we are compelled to call 
chance. The chief fact of interest, therefore, arising out of 
this dynamic state of nature is the one least observed and 
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usually quite ignored; it is tha^he increment in the direc- 
tion of motion, the algebraic sum of the forces of pn^ressioa 
and legressioQ, is, as compared with thdr arithmetical sum, 
excessively minute^J 

Neglecting, for the present, retrogressive tendencies, 
which presuppose prior progresave ones, and considering 
all phenomena as only undergcnng the latter process, we 
first observe that^e increments of this genetic progress are 
what may be called differentials; that the movement talos 
place by infinitesimal differences.; This is phenomenal or 
concrete, as distii^uished from mathematical or abstract, 
differentiation. The objects moving are in immediate 
contact with the objects moved; the latter yield only at the 
instant when the former impinge; the antecedent and con- 
sequent are contiguous, and the cause and eSect are inti- 
mately bound up tt^ether. 

It is scarcely necessary to state the cortdlary that in 
genetic progress the great preponderance of force actually 
exerted is lost in the work of so neariy mnintaitiiTig the state 
of equilibrium. The energy expended in the retrogressive 
is nearly equal to that expended in the progressive direction. 
But this is not all. Every object in the universe is exposed 
to impacts from all sides. The direction of motion is amply 
the line of least resstance. If we contemplate a progressng 
body or system we must not only concave its line t£. motion 
as simply that along which the antagcmiang impacts are 
least in amount, but we must also «mceive that upon all 
sides, except that immediately in front and that immedi- 
ately behind, the impacts, however great, are absolutely 
equal. These lateral impacts, however, from this circum- 
stance of exactly neutralizing each other, may be neg- 
lected, and attention fixed only on the directly impelling and 
retarding forces. All this is as true of a complicated train 
of phenomena, such as a sidereal system or a living or- 
ganism or species, as of a single aggregate or body; and 
progress in structural development comes as strictly under 
the law as mere progress in space, since, in a manner, the 
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former may- be analyzed into elements of the latter. This 
law may be considered in every depart | ment of natural , 
pheoomena, and naturally we ftjlow the steps from 
the lowest inorganic to the highest organic stages. 

The primary form of inorganic development of which we 
possess any knowledge is that of world systems. Nearly 
every one who allows himself to speculate at all now believes 
that such development has taken place, and that the earth 
and the solar system are products of dynamic tendencies 
in the universe. It is proper to call this process and all 
kindred ones orianitation, since this term merely expresses 
its true character. The term ewlution has been applied to 
it, but in doing this very great confusion has been introduced. 
According to the laws of the redistribution of matter for- 
mulated by Mr. Herbert Spencer, there exist two great an- 
tagonistic tendencies, one of which he names Evcdution, 
and the other Dissolution. The former consists in the 
integration of matter and the dissipation of motion, and the 
other in the absorption of motion and the disintegration of 
matt^. [First Principles, 597.] To the first of these he 
ascribes the formation of world systems and of solid forms 
of matter. The latter, he admits, is not manifested on a 
large scale in our quarter of the universe, but is seen on a 
small scale under the form of heat and its effects. He also 
attributes the origination and development of organic forms 
to evolution, and the periodical destruction of organisms to 
the opposite force. He thus fails to perceive the obvious 
inconsistency and contradiction which his definitions in- 
volve, since he agrees with the popular, but only partially 
oonect, belief that all organic development is due to solar 
heat. But heat is the normal form which the forces of 
dissf^utaon always assume, and its effect is always in the 
direction of disintegrating every form of concentrated 
matter, and of liberating motion, an effect precisely the 
reverse of what Mr. Spencer predicates of evolution. In his 
sdieme, therefore, cosmic and ot^anic evolution are due to 
diametrically opposite forms of force. It would seem that 
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Mr. Spencer has foiled to state, if not to grasp, one of the 
most important truths involved in his philosophy, viz., 
that the two antagonistic forces are always interacting, and 
that progress is due to an excess of the positive element, 
while retrogression is due to an excess of the negative 
dement. Evolution and dissolution are not forces in 
themselves, but only the results of the conflict between 
forces. The true antagonistic forces are those of graoitation 
and radiation, and evolution proper, or organization, when 
it takes place, denotes a certain predominance of the former 
over the latter. When this principle is once grasped, the 
apparent inconsistency between cosmic and organic evolu- 
, tion no longer exists, and | we have only to admit, what 
is the incontestible truth notwithstandii^ the popular 
view to the contrary, that the gravitative forces on the 
globe more than counterbalance the dissolving influence of 
solar heat, and thus render organic development possible.' 

These principles have such an important bearing upon the 
entire law of genetic phenomena that the foregoing brief 
statement of them seemed not only justifiable, but necessary. 
In the light of them we may clearly see the nature of genetic 
progress in the universe of celestial bodies. The unchecked 
effect of gravitation alone would quickly bring all things to 
rest in a wholly unorganized state ; that of heat, aloae, would 
quickly dissipate all matter into gas, if not Into interstellar 
ether. The preponderance of the latter would effectually 
prevent symmetrical forms from evolving, while too great 
excess of the former would rapidly condense the matter of 
space into heterogeneous and amorphous masses. It is 
the golden mean between them that secures the true evolu- 
tion of the orbs of space. 

Organic evolution proceeds according to the same general 
law. The development of any organism consists of a 
series of wholly inappreciable increments, due to the resul- 

> I have developed this view somewhat more at length in an article 
which appeared in the Popular Science MonMy for October, 1877, v^ 
xi, page 673. 
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tant force in the direction of progress. Here the individtial 
must be wholly ignored, and the species alone considered. 
Heredity, however, can be relied upon to preserve the 
identity of all directly descended individuals, so that it is as 
though one individual were continuous. Minor variatioas 
occur during the lifetime of each individual, which are 
themselves transmitted, producing a steady progress in a 
given direction. Besides the direct variations due to the 
actual impacts upon the individual in the line of whose 
resultant progress goes on, there is also an indirect form of 
variation which is probably still more potent in producing 
dbange, and which Mr. Darwin has denominated "selec- 
tion." This operates through heredity in the direction of 
advantage to the organism in the competition for existence. 
It is under the conjoint operation of these two laws, which 
Mr. Spencer respectively denominates direct and indirect 
equilibration, that all the present living organisms have been 
developed from the lowest forms, or plasson bodies, and 
these in turn Irom the inorganic elements. At the head of 
the organic series stands man, as representing the highest 
stage readied in the process of evolution. 

As in passing from cosmic to organic evolution we saw 
the con \ tinned operation of the same uniform law, so - 
in cros^g the boundary which divides organic from 
snperorganic phenomena, the animal from the sodal world, 
we are able to trace a single unbroken process. The human 
races, like living organisms, are some of them in the ascend- 
ii^ and some in the descending series. The latter we may 
for the present disregard, and contemplate human society 
as, upon the whole, advancing. This advancement, like 
all forms of development below it, takes place differentislly. 
It is, like the others, the mere resultant of slightly unequal 
impinging forces on all sides. Neglecting the lateral im- 
pacts which equilibrate each other, and considering only 
the ccmstmctive and destructive forces, we find that, while 
these are both in themselves enormous, the difference be- 
tween them is very slight. In fact, so slight is it that it is 
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not constantly in one direction. Even in periods of 
most rapid development, social progress takes place by 
rhythmical flows and ebbs. The latter prevail during 
parts of these periods, which implies that society at 
these times is losing ground — i.e., that the destmctive 
forces are actually part of the time in the ascendancy. 
Except in a limited sense, presently to be considered, this 
is the nature of all the social progress which has taken place 
thus far. 

Such is the general character of genetic phenomena and 
genetic progress in all departments of nature; the dynamic 
condition is brought about through infinitesiinal increments ; 
the great bulk of the force expended is neutralized in so 
nearly maintaining the statical condition; there is incessant 
rhythm destroying at intervals most of the little Uiat has 
been gained; the effect is in immediate contact with its 
cause, and exactly equal to it ; there is no leverage or unequal 
advantage in the method of exerting influence, so that only 
the crudest and most direct results are capable of being 
reached, i When (XKrectly viewed, therefore, and thoroughly 
understood, the process of nature proves the least economic 
of all conceivable processes, a fact which the vastness c^ the 
scale on which it operates, and the absolute magnitude of 
the results actually accomplished by it, have in great 
measure concealed even from the most clear-sighted and 
thoughtful students of nature. 

The bearing of all this upon the more practical problems of 
political economy, though it will become more apparent 
after we shall have considered the contrast presented by 
teleological phenomena, may nevertheless even now be 
clearly perceived. 

The n^ative school of political economists insist upon 

, nothing so ( strongly as that the natural processes of 

society be left undisturbed. All attempts to influence 

the operation of these laws of nature, which they so greatly 

admire, are deprecated with a warmth which might make 
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one doubt the sincerity aC their avowed faith in their immu- 
tability. But these natural processes are neither more nor 
less than the form which genetic phenomena assume when 
seen in the superorganic world. 

It was once supposed that nature's methods were the 
moet economical ones conceivable, and constituted perfect 
patterns for men to copy from. It was while this view 
prevaUed in all departments of science that poHtical 
economy had its origin as such. Since then biologists have 
abundantly demonstrated the error of this belief, and had 
Bodology been thoroughly grounded in biology, as Comte so 
justly insisted that it should be, it would have kept pace 
with the other sciences in rejecting this fundamental error. 
But this has not been the case, and we find social science 
writers still lauding the stem economy of nature's laws. 
That economy, however, consists only in this, that while no 
measure is adopted which does not at the time produce 
some result, however sUght, the amount of energy expended 
in producing such result is wholly disregarded, and bears 
no proportion to the value of the result. Nature acts on 
the assumption that her resources are inexhaustible, and 
no amount of expenditure is too great to be made provided 
any good, however small, be thereby accomplished. 

No system is maintained at greater expense than the 
reproductive ; yet consider nature's prodigality in this. The 
octopus, in order to hold its own, must lay 50,000 eggs; a 
single sturgeon emitted 921,600 ova at one spawning, as 
connted by Dr. Buckland; the codfish hatches 1,000,000 
young fish each year, that two may survive and the species 
not become extinct ; the oyster spawns 2,000,000 embryos in 
a season, if all of which could reach maturity two or three 
individuals mig^t supply the markets of the world. Pro- 
fessor Baird has estimated that an eel may contain at one 
time 9,000,000 eggs; a nematode was found to hold 60,000, 
000, and a tape-worm more than i ,000,000,000 ova. Similar 
tacts confront us in the vegetable kingdom, but we need 
only mention that a single plant of the common mold, 
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PenicUlium cruslaceum, was found to possess 3,200,000,000 
spores. 

The appairent peace which is supposed to reign in organic 
nature is highly illusory. Even the vegetation is at war, 
and the result of that strife is immensely to lower the 
possible standard of every living [species of plant.' 
In the animal kingdom the struggle is desperate and 
unceasing, and the result is not different from that in the -> 
vegetable. Not only is the waste of reproductive power 
enormous in proportion to the amount of life brought forth, 
but of the latter by far the greater part meets with premature 
destruction. Animals, as all know, prey upon each other, 
producing universal and indescribable sujSering, and placing 
every living thing in a state of chronic terror in the midst 
of its coontless enemies. But even this tells less heavily 
upon the vital energies than does the silent conflict which 
results from the competition for the means of subsistence. 
It is here that occurs the greatest waste, if the cost of pro- 
ducing and devdoping an organism is counted at anything. 

That the same laws have operated in the superorganic as 
in the oi^anic world is too clear for contradiction. Not 
only the progress out of barbarism into civilization, but the 
march of civilization itself, has been attended with the 
same incidents that characterize the development of a 
spedes or of an individual. The archteologtst digs the 
remains of extinct civilizations out of the earth in much the 
same manner as the paleontologist does those of extinct 
animals and plants. Besides his wars with the elements 
and with wild beasts, man has been perpetually aCMcted 
by wars with his own kind. Homo homini lupus. And yet 
these wars of men with their surroundings, with wild beasts, 
and with one another, are the strict analogues of those of the 
lower forms of organized existence. ) Even the alent battle 
for subsistence has its counterpart in the competitive 

■ Por the evidence of this statement, see tnj article on "The Local 
Distribution of Plants, etc.," mUxPopvkir Science MonMyioi Octahet, 
1876, vol. ix., p^e 676. 
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stm^les of industiy. The same wsGtefuI methods prevail 
in society as in the flniqial and vegetable kingdoms. The 
natnral resources of the earth are squandered with a wanton 
disr^ard of the future. The forests are cut down to supply 
temporary wants, consumed by escaping' camp fires, or 
purposely cleared for tillage, until the habitable portions of 
the earth are succe^vely transformed into lifeless deserts. 
The soil is rapidly exhausted by the first occupants, who 
coiader and know only the immediate present. Apris 
nous le diluge. The wild animals useful to man are soon 
extinguished by the heartless destruction of the fertile 
females and helpless young. Population distributes itself 
to great disadvantage. Cities grow up with narrow, 
crooked streets, which must from time to time be widened 
and straightened at large absolute cost. Filth and disease- 
germs, due to dense, tmregulated population, bring | 
pestilence and sweep away at rhythmic intervals the 
excess. Famines come to scale down the ranks of such as 
have forced their way in during years of plenty. Bitter 
partisanship everywhere prevails throughout society, the 
nearly successful effort of each party being to undo what 
the other has done. Labor and capital, whose dependence 
upon each other is absolute, are constantly fotmd in open 
hostility, which greatly reduces the productiveness of both. 
Exchange of products is largely carried on by redundant 
third parties, who, through no fault of thdr own, are allowed 
to absorb the largest share of the wealth produced. Trade 
consists to a great extent in unnecessary and duplicated 
transportation. Wealth is not only distributed unequally, 
but inequitably. In short, all the functions of society are' 
performed ui a sort of random, chance manner, which is 
precisely the reverse of economical, but wholly analogous 
to the natural processes of the lower organic world. Great 
results, it is true, are accomplished, even in society, by these 
unregulated natural forces. But are they the best possible? 
The optimistic view leads to stagnation by discouraging 
effort, while all true progress springs from that restless 
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skepticism which dares even to questicm the methods of 
nature. | 

SECOND PAPER. 



H° 



TELEOLOGICAL PHENOMENA. 

rOWEVER true it may be, and it is wholly true, 
that the actions of organized beings are the re- 

l^ -*- suits oi mechanical antecedent causes operating 
through nutrition and ot^ianization, there is still a special 
character inherent in such acteiwhich separates them widdy 
from the class we have considered. ^This peculiar character 
is due to the presence of what in its widest sense may be 
denominated the psychic element. Organized activities, 
however lowly in origin, are produced primarily in response 
to voUtion as their immediate antecedent. It is this volition 
which is genetically determined, as is the organized sub- 
stance in which it is generated, but from this point the 
genetic process ceasesjand the teleologic process b^ins. ' 

^Difficult as might be the task of discovering the exact place 
where this psychic elanent historically enters into the 
phenomena of nature as concrete factsjthis difiiculty is only 
the same with the more comprehensive one by which it is 
embraced, of finding the boundary line between the inor- 
ganic and the organic worlds. 

Without consuming space, therefore, in a profitless 
search for these subtile beginnings, we may at once confront 
the problem of teleological phenomena in general. As 
remarked in the preceding paper,Ithese phenomena are 
primarily characterized and distinguished from genetic 
phenomena by the manifestation of wiU on the one hand, and 
of purpose on the other. J These are permanently correlated, 
so that any action produced by volition must seek an object, 
and any action performed for an object must have resulted 
from a conative faculty. Such action differs broadly from 
purely genetic activity. The very word action, which is 
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scarcely applicable to the latter, suggests to the mind a 
generic distinction. More dosely viewed, the nature of this 
distinction becomes clear. A volition consists of certain 
specialized molectdar activities taking place in the sub- 
stance of the brain or central ganglion of the organism. 
These cotdd only affect genetically the immediately cir- 
cmnjacent molecules. But organization consists essentially 
in such an economizing of these mtdecular nerve activities 
as to enable them | not only to transmit their energy 
to distant parts of the organism, but, in doing this, 
to take advantage of such mechanical principles as the 
lever and fulcrum, whereby the effect is rendered greater 
than the cause. The same result is accomplished primarily 
in a different way, viz., by the conversion of nerve energy 
into muscular movement. This takes place on some such 
principle of concentration as that on which atmospheric 
electricity is now held to be produced.' While muscular 
contraction may really have nothing in common with elec- 
trical disdiarge, the latter at least suggests an analogy 
wbicb may aid in forming some conception of it. 
I The essential difference between purely physical and 
even the lowest form of psychic phenomena consists in the 
power the latter possess t^mi^^r^Qisaidsn of producing 
effects both at a distance iiom, and of a greater value than, 
the causes themselvesj And owii^ to the absolute corre- 
lation mentioned above of will with purpose, and vice versa, 
this is really the fundamental distinction between genetic 
and teleological phenomena. 

■ BlectridtybemKapuTelysurfacephenctnaioD, itreadesin theouter 
mrfaces of Uie minute aqueous globules vhich constitute vapor or 
dood. As these globules are Bolids, and as the solid contents of spheres 
incfcaae much more rapidly than their 8upei£cial areas, the cotidBisa- 
tioa ot many of these minute globules into one larger one, as happens 
wben rain-drops are formed, has the effect greatly to ditninish the 
ttDonnt (d surface, and, if this was fully charged with electricity prior 
to ooodensatioii, it would fail to contain it after condensation. Tht 
fault mtut be an de ct ricttl disduirge of greater oi less vicdence to other 
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METHODS OF CONATION. 

A nearer inspection of the nature of teleological phe- 
nomena shows that the class as such admits, and indeed 
requires, further subdivision. There are two very different 
methods by which the will directs and secures action on the 
part o£ the organism. A term is needed to express this 
general conception of voluntary action or the action of the 
conative faculty. For this the somewhat medieeval term 
conation, perhaps not used since Sir William Hamilton, is 
not only etymologically, but in point of signification as wdl, 
strikingly appropriate, and may be revived. The different 
kinds of volitional action above rdFerred to may therefore 
be called meihods of conation. They may be d^gnated 
respectively as the direct and the indirect method. 

Considered in their most fimdamental relations, the 
primary property by which these two methods are dis- 
tinguished is that, in the direct method the only mechanical 
principles employed are those | which the organism itself 
^ secures in its own operation, as above described, while 
in the indirect method the outward acts, as performed by 
the integrated organism, themselves embody such principles, 
thus multiplying the disproportion between causes and 
effects. 

THE DIRECT METHOD OF CONATION. 

The acts of most animals, and the greater part of those of 
human bongs, proceed no further than this primary psychic 
st^e. They are strictly teleological, ^ce, however direct 
their movements, they invariably aim at an object, and are 
actuated by a purpose to obtain it. These actions occupy 
a strictly middle position between those movements takii^ 
place according to the genetic laws of inanimate nature and 
those performed according to the indirect method of cona- 
tion. They espedally resemble the former in the obvious 
mechanical connection between the agent and the object, 
and even the quality of acting through an interval of space 
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is well typified by the action of a magnet. These primary 
psychic movements also obey the mechanical law of motion 
in straight lines. The motion is alwa^ along the shortest 
tine from the subject to the object. They are performed in 
obedience to impulses, and constitute what are called by 
moralists "impulsive," as distinguished from "deliberative," 
acUons. But primarily aQ actions are thus impulsive, and 
the more advanced class have only arisen out of a considera- 
tion by the devdoped intellect of the questi(»is of ease and 
quidmess in attaining success. The many remarkable 
analogies between actions springii^ from physical is&XSS j 
and the mechanical forces of nature suggest the importance , 
of regarding the former as true forces, and treating them, 
accordingfly. Con^ering human action alone,>'these de- 
sires, emotions, passions and impulses of various kinds that ' 
produce this class of actions constitute in reality the social 
forces, and may be controlled, when thoroughly understood, 
by the same process as physical forces are controlled. Let 
us take a few illustrations, with a view to examining some- 
what more closely their specific character. 

The earliest manifestation (^ the direct method of cona- 
tion is seen in what is denominated "reflex action. " In this 
the o^aoization of the nervous system is reduced to the 
simplest form. The tentiinal fibres of the sensor nerve are 
brot^ht into contact with the external object, the sensation 
is conveyed along the nerve to the nearest or only ganglion, 
which immediately, discharges it along the motor nerve to 
the extremity or part to be moved, and the action takes 
place. Simple | as this process is, it is more com- 
plicated than any form d purely physical movement, ^^ 
and the function of the ganglion, whatever it may really 
conast in, is in nature of a volition, of which complex process 
it is the [nimary form. 

/When we consider the acts of the lower animals in general 
we find an abundance of examples of the direct method. 
Whatever desire predominates in them controls their 
s immediately and absolutely. The object de- 
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sired is directly sought, and, if do obstacles intervene, 
directly obtained and appropriated. If the object is at a 
distance, the entire body moves in a straight line toward it. 
U an obstacle intenrenes the motion is usually equilibrated 
by it, and the animal brought to rest. lo so far as obstacles 
are surmounted by any form of indirection, in so far a 
tranation from the direct to the indirect method is dis- 
playedff But natural sdection insures, in a manner which 
we have not space to explain here, the performance of many 
acts through insUnct which appear to involve a higher 
psychic power, but which really do not do so, as may 
be easily shown by varying the circumstances from their 
normal character. In the higher mammalia, however, 
unquestionable applications of the indirect method are 
frequently made, and the transition in this respect to the 
higher acts of human bdngs is not interrupted at any point. 
/ A large part, however, of the acts of men are still of the 
oirect Icind, and in them may be noted certain differences of 
character which enable us to make a convenient, if not 
a logical, classification of them. The widest distinction 
which can be observed among them is that between those 
resulting from compulsion and those resulting from per- 
suasion._^The method most nearly resembling that of 
animals is that of force, and this is employed by human 
races in proportion to their intellectual (which is a true 
measure of their moral) development. Up to a certain point 
"brute force" is the rule in all forms of acquisition and the 
gratification of desire. The method of nature is of this 
kind. Life is an open struggle. The lowest savages, like 
the wild beasts, recognize no rights. What they see and 
want they proceed directly to saze and appropriate. They 
succeed if not forcibly prevented by other individuals who, 
without any more thought of equity, struggle to retain 
possession. Many men in civilized countries seem to have 
scarcely progressed beyond this directly coercive stage. 
What is recognized in human beings as the cropping out of 
animal propensities is the tendency to move directly upon 
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tbe objects of their desire, with no deUcacy in conforming 
to the rules of propriety | and decency which dviHza- 
tioD has laid down for the government of conduct. ^^ 
There are many human institutions which seek to at- 
tain ends by the direct method. War, however much the 
indirect method may be inddentally employed in its de- 
tailed management, is in its ensemble essentially a measure 
of direct coercion. The effects are no greater than the 
effort required to secure them. The action is exactly 
balanced by the reaction. The algebraic sum of the result 
of all wars is nil. Government, contrary to what some 
might suppose, deals chiefly with direct coercion. Not 
only this, but its influence is mainly negative, or repressive. 
Neariy all laws are in nature of prohibitions. The penalty 
for their vidation is force; very few command the per- 
formance d new actions, and almost none execute them- 
sdves, as they would do if they applied the indirect method 
of conation, ^^ost forms of charity proceed according to 
the direct method. They simply mitigate present suffering, 
leaving the causes of it untouched. The motive in this case 
is S]rmpathy, which, though a later sentiment and a higher 
oaa, is no less a physical impulse than hunger or lust. It 
is by this quality that the current philanthropy is distin- 
gnished from true humnTiitjirianisiTi and from meliorism, 
which employ the indirect method."] 
/Turning next to the second da^ in which the means are 
pasnasive, instead of compulsory, we find that, while such 
acts are ocmfined to human bdngs having attained a con- 
nderable degree of development, the results are sterile or 
feeble to the same extent as in the other class. Most 
cases oi impasaoned appeal, of ^chortation, and also of 
command or threat, provided the latter are not, to the 
knowledge <tf the individual to be influenced, likely to be 
followed by physical coercion, belong here, as do all suppli- 
cations, entreaties and demands unaccompanied by a 
substantial consideration. It is, therefore, chiefly in the 
domain of religion and morals that this class of actions occur. 



,,;. Google 



42 GLIMPSES OP THE COSMOS 

This doubtless acccnmts to a large extent for the failure ctf 
great moral and religious systems to reform the world. 
Notwithstandii^ the fact that these have inculcated, 
throughout all the centuries of human history, the greater 
part of the fundamental moral truths and principles recog- 
nized by the most advanced civilized peoples of the present 
age, it is claimed by the exhortatory moralists themsdves 
that morals have been continually declining, although the 
more rational students of history see that this is not the case, 
but that the real moral progress of the last three centuries 
in the iUte of humanity is closely correlated with the growth 
of the scientific method, the di£Eusion c^ kno^et^ { 
^^ following the invention of printing, and the conse- 
quent spread of liberalism in society. Toward it "moral 
suasion" has exerted no appreciable influence. The cause 
of this is the same as in those cases in which mechanical 
force or phydcal compuMon are employed. Both methods 
are direct in the sense here used, and from the inherent 
nature of the direct method, the results actually accom- 
plished, after deducting the enei^y expended, are neces- 
sarily extremely small. They are comparable in this 
respect only with the effects of genetic action, already 
explained, which are strictly differential in their character, 
resulting only in a secular progress along the line of least 
resistance. 

THE INDIKECT METHOD OF CONATION. 

[^long the line of cosmic progress the otherwise uniform 
and secular movement has been, as it were, interrupted by 
a few comparatively sudden advances, which may almost 
be called leaps. Such was the origin of life, resulting from 
the chemical formation of the substance protoplasm; and 
such, again, has been the birth of the rational faculty, by 
the exercise of which alone the indirect method of conation 
is capable of being enforced, I 
The word reason, besides being inherently ambiguous. 
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denoting both a faculty and its exercise, is habitually used 
in a variety of v^ue, half-meaningless senses, which serve 
at once to show forth and to perpetuate the loose, inexact 
nature of all undisciplined thought. It is not, therefore, 
from pedantic motives that this in itself noble word is here 
left out of a discussion designed chi^y to elucidate the 
nature of the faculty it denotes, but in order rather to 
«tplain, if not in simpler, at least in more fundamental and 
elementary, terms what should be implied in speaking c£ 
the reason. 

Immanuel Kant was the first philosopher to divide the 
phenomena of mind into two great classes: Sense and In- 
tellect. (Sinnlickkeit and Verstand.) [" Kritik der reinen 
Vemunft," S. 52, 82,] This is one of the few purely philo- 
soiducal deductions of the writers on mind which have been 
fully confirmed by the added light of science. As it is 
difficult to say just where sensation is joined to mere vitality, 
so it is equally difficult to point out the place in the animal 
series where thought is first coupled with feeling. But 
fortunately this task is unnecessary here, and it is sufficient 
for our present purpose to recognize this fundamental 
distinction as it presents itself in the higher forms of life, 
and espedally in man. 

J I The direct method of conation, which we have been 
conadering, springs entirely from the first of these *" 
great branches of psychic function — from the feelings. The 
acts employing it proceed from the dtsires, the gratification 
of which they aim to secure. These desires, whatever their 
nature or form, constitute, as already remarked, true natural 
forces, recognizable as such by th^ obedience to all the 
fundamental mechanical laws laid down for the physical 
worid. J 

Motion caused by them is in a straight line, and con- 
tinues so long as the force (desire) acts, unless checked by a 
phyacal barrier. The fly buzzes against the transparent 
window-pane through wh ch it sees, and continues to do so 
after further advance is completely checked, even though a 
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few inches above there tnay exist an open transom. If the 
direction changes, it must be due to the existence of another 
force (desire) in a diffeient direction. A savor from the 
dinner table may fmnisb a stronger attraction than the 
external sunlight, and cause the fly to leave the mndow 
and descend to the table. 

The reaction is equal to the action performed, though here 
a portion of the former is absorbed by the mechanical 
properties above described, which reside in the organism. 
A positive gain to the organism is the result which, though 
small at any point, increases with the degree of organization. 

The importance of recognizing these organic forces will 
be dwelt upoa at length at the proper time. We have now 
to attend to the great distinction which arises at this point. 
Lit is obvious that the eSort to gratify desires by the direct 
method must often fail. Obstacles intervene and bring 
the forces into equilibrium.} Want of correspondence be- 
tween the organism and ^e environment leads millions 
of beings to premature destruction. The moth singes its 
downy wings in the flame, but still blindly renews its perilous 
feat till it falls a crisped mass. Heaps of frail ephemera 
he lifeless at the foot of every lamp-post of a city after a 
warm night in May. The American quail {Ortyx Virginiana) 
is trapped in thousands by the simple device of fastening 
kernels of com to the ends of strings tied to a common 
stake. The bird swallows the kernel with a part of the 
string, but in attempting to escape it finds itself caught. 
Nothing is easier than to draw the kernel from its crop after 
it is taken, but this it camiot do for itself. It only knows 
one way to go from a place of danger, and that is by keepii^ 
its head away from the evil spot. In attempting thus to 
escape, the friction of the string in the angle of the beak 
prevents the extraction of the kernel. It never reverses 

, this method, and turn | ing its head to the stake pulls 
^ backward. This would be instant success, but this 
would require the application of the indirect method, of 
which the bird is incapable. Quae ipse miserrima vidi. 
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tjniat, then, is the fundamental character of the indirect 
method of conation? A single word expresses it: Invention. 
The sole function of the intellect, as an aid to sense, is to 
invent. It may seem an exaggeration, but in truth this is 
all that reason ever does. It is the essential quality of the 
rational faculty Jand every higher form of proper thought 
can be traced back to this primary inception. / L et it not 
be forgotten that the gratification of de^re is the sole 
desideratum of life, whether low or high in the scale of being. 
If this could be fully accomphshed by the direct method no 
other would be needed, no other could have been devdoped. 
But with this alone progress must remain extremely slow. / 
To avoid rapid destruction due to lack of correspondence, 
organisms must be restricted to small local areas and a few 
umfoim environing conditions. The boundaries of every 
animal's normal habitat is a veritable "deadline" for every 
individual that chances to overstep it. Man alone has 
made the entire globe his habitat. He has accomplished 
this by the application of the indirect or inventive method. 
He has invented clothing, shelter, fire, weapons, etc., and 
made himself master of the planet. 

yBut we have thus far only raised a question, not answered 
one. What is invention? What does the indirect method 
essentially and intrinsically consist in? It is not more 
theological than the direct method; wherein consists, then, 
its superiority? We do not answer this important question 
by saying that it is the artificial, as contradistinguished from ( 
the natural, method, but we bring it one step nearer the ., 
possibility of solution J The distinction of natural and t 
artificial is not commensurate with that above drawn be- 
tween genetic and tdeological. The term natural, besides 
embracing all genetic phenomena, includes also all the 
movements of living creatures which result from the organic 
forces above described. It, therefore, divides oS all forms 
of change below that brought about under the direction of 
the inventive faculty from those above the origin of this 
faculty — the blind forces, whether physical or organic, from 
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the inteUectual forces of the universe. Under natural 
phenomena are, therefore, to be classed all the changes that 
take place in the inorganic world, together with the organic 
phenomena of life and feeling. Under artificial phenomena 
there can be classed only those of Ihougkl or intellection. 
/Genetic | changes take place through infinitesimal incr&- 
**' tnents, and are secularly slow, all but a mere differen- 
tial of energy being lost in equilibration. Vital phenomena 
belong to the genetic class. Sense phenomena are teleologi- 
cal, but direct, thus securing no mechanical advantage 
(except such as the organism itself has secured through its 
structviral development) which can rend^ the results 
produced any greater than the energy,- expended. In- 
teUectual phenomena, which are also .teleotogical, alone 
secure this advmTtage, and it is this which distinguishes all 
forins oTdri, and^constttutes such actions artificialA While 
many such actions are performed by the higher ammals, it 
requires a close discrimination to distinguish them from 
instinct, which may be denominated secondary organization^ 
since it secures through purely genetic methods such cumu- 
lative adaptations as are secured by morphological organi- 
zation, whereby certain mechanical advantages are gained 
so long as the creature restricts itself to the constantly 
recurring influences of a circumscribed habitat, but which 
are as inoperative outside of that habitat as are physiologi- 
cal processes outside of the organism. We may, therefore, 
disregard all living creatures except human beings. 1 Art 
may then be defined as tht rational control of wmtral 
phenomena so as to bring them into harmony vfith kuman 
advantage. Originally there is no such harmony. Those 
optimists who imagine they see it wholly misconceive the 
. nature of the world they live in J The universe is not an- 
thropocentric any more than it is geocentric. Man is as 
little to this planet as the latter is to the system of which 
it forms less than one-three-hundred-and-fifty-thousandth 
part of the matter. ' All that can be said of the corre- 
spondence is that it IS great enough to pennit man to 
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exist. But for this he could never have been evolved. 
But without art his existence must not only be very poor, 
but confined to a very small part of the globe. J The North 
American Indians, although they possess many true arts, 
are able barely to maintain a subastence. The same is 
true of all savage or barbaric races, especially in temperate 
or cold climates. 

A company of civilized men, desiring to vi^t even for a 
short time a region entirely given over to nature, must carry 
with them copious supplies of various kinds of artifidal 
products, to prevent perishing from hunger and want. Sudi 
facts bring forcibly home to the mind, not only the great 
want of correspondence between man's physical nature and 
his unimproved habitat, but also the vast extent to which 
he is absolutely dependent upon artificial objects for his 
power to subsist in this world. 

f I From this superficial survey we are enabled to . 
p&rceive the immense superiority, from the point of ^^ 
view of human advantage, which is the only practical one, 
of teleological over genetic, and of artificial over natural, 
processes. Yet, notwithstanding the obtrusiveness of this 
truth, there is a class of persons who devote their energies 
to the wotk of extolling the natural and decrying the artifi- 
cial. Not to speak of the school of Rousseau, who are merely 
carried away by the charms of an idle life in the midst of 
nature, but which they could never have appreciated or 
enjoyed but for the previous culture and artificial prepara- 
tion they received, there are eminent men of science who ' 
affect, or perhaps really feel, a sort of contempt for artificial 
objects, and especially for artificial methods of every kind. 
They ui^e the imitation of Nature in all things, and es- 
pecially insist that no ruthless hand of man shall be laid 
upon her all^i:ed perfect products or processes. Everything 
that Nature produces, as wdl as the manner in which she 
operates, is regarded as in some respect greatly superior to 
the artifidal, and, as it were, almost sacred. In fact, this 
sentiment in some seems to take the form of a sort of nature- 
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worship, of wlucli piimitive sav^ie religion it may perhaps 
be regarded as a modified sm^val. Singularly enough, 
these modem physiolaters are among the most eminent 
teachers of science and philosophy, and might be supposed 
to be aware of the true relatioa which science bears to art J 
It would be tautological to say that all art must be artificial, 
but it is less obviously so to express the same truism by 
saying thatlall that civilized man r^ards as possessing 
value has resulted from the control — i.e., the "violation" — 
of natural laws. It is by artificially directing the otherwise 
random and useless, or harmful forces of nature into channels 
of human advantage that all wealth is created, and the very 
means to the further prosecution of science obtained. But. 
most incongruous of all, we find that it is the same class of 
scientists who most strenuously inast upon the imifonnity 
of the higher psychic and social phenomena and the con- 
sequent scientific character of these complex, as well as of 
the simpler, domains of force, who specially deprecate any 
artificial interference with the natural operation of these 
forces, and declare that if left to themselves they will work 
out all the problems of civilization in their own good time 
and way. The truth is that Nature is no more anthio- 
pocentric in these higher fields of phenomena than in the 
lower ones, and there is no more probability that the psychic 
and social forces, left to themselves, wiU ever secure any 
truly grand results in dvilization than there is that the 
physical forces would,| without inventors, have evolved 
**" the steam engine or the spinning jenny. But when 
we refiect, in connection with the immense results which 
art has wrought in these lower fields, that the higher ones 
are as yet comparatively untouched, there is at least room 
to hope that, when they shall receive their proper share of 
attention, corresponding improvements will be made whose 
value will be as much greater as the phenomena controlled 
are higher and more practical in their charact^J 

With this outline of the subject we may now approach the 
central problem as to tiie exact nature of that form of 



,,;. Google 



BASIS OP POSITIVE POLITICAL ECONOMY 49 

action which we have called indirect, and which underlies 
all art and constitutes the essence of invention. That it 
consists in the intelligent control of natural forces and their 
subjection to man's service is dear, and it only remains to 
consider the precise modus operandi by which this is accom- 
plished. All the matter of the universe is perpetually in 
motion, and its varied movements are constantly conflicting 
with each other and ioSuendng each other in obedience to 
the known laws of the impact of bodies. These influences 
are known as the forces of nature. Taking the universe as a 
whole, these forces are supposed to balance each other, but 
in no one part of it do they do so at any time. The secular 
dynamic phenomena which we call cosmic and organic, or 
even social progress, represent simply the difierence between 
these forces acting upon certain objects in comparatively 
restricted localities. These forces are, as compared to , 
human strength, very powerful. Were the sinister ones ' 
not antagonized by the friendly ones, man would be in- 
stantly swept out of existence. Naked resistance to such 
influences is almost imperceptible, and the human, like 
other lower oi^anisms, has been thus far little more than 
carried along between these mighty opposing forces. In 
all this, as already remarked, there is no conscious concern 
visible for the fate or welfare of any created thing. An 
earthquake is as liable to swallow a populous city as an 
equal area of Saharan sand. If, on the other hand, these 
forces chance to operate favorably for human welfare — 
i.e., if the line of least resistance among all the antagonizing 
forces happens to coincide somewhat closely with that of 
human advantage — great and rapid progress may take 
place. It is very obvious that if any considerable part of 
the influences which now oppose human progress, or of 
those which so antagonize each other as to be without 
eSect upon it, could be made to coincide with its direction, 
great benefit would result. Or, if any of those which now so 
nearly ( equilibrate the existing progressive tendencies 
could be removed or turned away, this would leave the ^ 
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former free to act, and would produce the same result. 
To bring about either one of these three effects is the essen- 
tial work of invention. By the direct method this could 
only be attempted by attacking physical force with muscu- 
lar force. Against such enormous odds man's puny arms 
are relatively powerless. But by the indirect method 
muscle is employed only to execute some comparatively 
trivial adjustments, by which, however, as foreseen by the 
intellectual faculty, these physical forces are effectually 
directed into the required channels, and either made to 
perform the work which man desires or to cease to an- 
tagonize existing friendly forces, or even to do both these 
things at once, being thus converted from hostile to aux- 
iliary influences. Such results are often accomplished 
with the greatest ease after the mode of doing them has 
been once learned, and there seems to be no necessary 
limit to the extent to which they may be carried. But, 
simple as many inventions may appear, let it not be for- 
gotten that the very Amplest reqiiire reason acting upon 
a certain correct acquaintance with the laws of natural 
phenomena. 

The practical result of this exercise of intellectual eff<Ht 
is to render the subsequent muscular effort small in pro- 
portion to the result produced. There is no fixed ratio 
between cause and effect under the operation of the in- 
direct method; it may have any value, from that which the 
mere momentiun of a club or a stone offers over the naked 
hand in a combat, to that which the blowing up of H^ 
Gate represents as contrasted with the gentle movement of 
a child who applies the fuse. 

All objects on the surface of the earth, though supposed 
to consist of molecules which are moving among themselves, 
and though known to be undergoing secular changes, and 
destined to manifest, sooner or later, wholly different forms 
without human agency, may, nevertheless, so far as man's 
daily dealings with them are concerned, be regarded as in a 
state of repose or inertia. The forces of gravitation and 
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chemical reaction have reduced them to a state of equi- 
libriiun. Though differing inmiensely in properties, in 
form, size, consistency, etc., they are most of them in so 
far tangible that they allow their relations to be changed 
at the hands of man. In short, they neither escape him nor 
resist him, nor refuse to be subdivided, modified in form, or 
transported in space. Before the active efforts of man, the 
objects of nature are wholly passive. The condition which 
they have naturally assumed is the | statical one. The 
free forces of nature have already played upon them ** 
in antecedent dynamic states tmtil they have at last been 
reduced to their present state. This is the one in which 
they are capable of producing their minimnTn effect upon 
surrounding objects. While their matter has been inte- 
grated, their motion has been dissipated imtil the matter 
and force of the universe, at least of the part of it which man 
occupies, have, as it were, become divorced, and exist and 
manifest themselves independently; at least, such is the 
at^Kirent, and, so far as human action is concerned, the 
practical, condition. 

Now it would be reasonable to suppose that, since natural 
objects have been constantly borne down until they have 
been brought to assume the greatest d^ree of stability of 
which they are capable in the existing condition of the 
universe, any attempt to disturb that condititm must re- 
move ibem more or less from that stable state, and render 
them less inert and less indifferent to the inffuence of the 
free forces still playing upon them. Such is, in fact, the 
case, and it is an indisputable truth that the great results 
aclueved by man in operating upon the material objects of 
the earth have consisted in removing these objects from the 
still folds <tf material death in which he has found them, and 
in so pladng them that the surrounding influences which 
originally consigned them to this state can again set up 
changes in them, and, as it were, reanimate them. In 
scientific phrase, it is by the transfer of material objects 
from the statical to the dynamical state, from a condition 
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of molar rest to one of molar activity — the converaon of 
molecular into molar energy — that human civilization has 
been able to originate and to advance. 

But this is a work which mere natural forces, whether 
mechanical, vital, or social, would never know how to 
undertake. It is only under the guidance of the intellec* 
tual faculty that the first step in this direction can be taken. 
The means necessary to be employed differ so widely from 
the ends that intellectual foresight can alone insure their 
adoption even in the simplest cases. The acts really 
required are so wholly unlike those which would be required 
if the end were directly sought that a highly developed 
rational faculty is demanded in all beings that are capable 
of performing them. When a being, endowed with desires 
to be satisfied, is made acquainted with the existence of a 
desirable object, it is immediately prompted to move, or put 
forth efforts in the direction of that object. To such a 
being, another, desiring the same object, that should turn 
away from it and commence making adjustments in other 
objects lying about, would, to use the | language of 
**^ fable, appear extremely stupid. Such action would 
be declared unnatural; in fact, it would be artificial. 
If really adapted to secure the end in view, unattainable 
by direct effort, it would be a legitimate exercise of 
true art, involving, as all art involves, an acquaintance 
with certain laws of nature, which is the essence of science 
itself. 

The one principle common to all forms of art and in- 
vention is that of causing natural forces themselves to do 
the work that man desires to have done. There are, how- 
ever, many ways in which this principle may operate, in 
some of which the principle itself is somewhat difficult of 
detection. On the basis of these differences the modes (rf 
invention or the kinds of indirect action admit of a rough 
classification. The largest groups in this classification are 
those that concern respectively the amount and the direc- 
tion of force. In the fonner case, friendly forces are in- 
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tensified and hostile ones dinunisbed. In the latter, neutral 
forces, or even hostile ones, are turned to beneficial pur- 
poses, or the latter are rendered neutral. Where friendly 
forces are intensified, or any forces made useful or more 
ns^ul than before, the invention is positive. Where hostile 
forces are either diminished or diverted, the invention is 
negative. To simplify the problem we need consider only 
positive invention. The principle of intensification is 
exemplified by the lever and fulcrum. As has been well 
established, this principle extends to embrace the inclined 
plane, the pulley, and the wheel and axle. This law, there- 
fore, really underlies all strictly mechanical art. The prin- 
dple of direction is well illustrated in the ^mple art of 
tirigation, which was practiced hy the American aborigines 
in the Lower Status of Barbarism. The neutral force 
which was carrying the mountain torrent down to the sea 
was, by a simple device, made to carry it to the fields of 
maize. There is a further law of commutation, which has 
been extensively employed, and which may sometimes be 
brot^ht under one and sometimes under the other of the 
general divisions above defined. Thus, time is often com- 
muted or converted into force, as in raising a pile-dnver, 
intensity and consequent effect being secured, not by a 
mechanical principle, but by distribution of force over a 
greater interval of time. The reverse of this, or a negative 
principle, is seen in the phenomena of weights and springs 
to operate clock-work. Many other subordinate laws might 
be noted. 

We may now take leave of the general subject of the 
Classification of Phenomena, but before doing so we may 
profitably present the results thus far reached in the fore- 
going discussion in a more con | densed form, to 
which the reader can readily refer. This object we 
have endeavored to accomplish in the following synoptical 
table: 
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122. Darwin as a Botanist 

History. — ^Written May 7-12, 1882. Delivered 
as one of the addresses at the Darwin Memorial 
Meeting of the Biological Society of Washington, 
May 12, 1882. The death of Charles Darwin 
occurred on April 19, 1882. The Biological Society 
of Washington held a Darwin Memorial Meeting 
OQ May I2th. The addresses of Messrs. Gill, Dall, 
Powell, Riley, Baker, True, and myself covered 
the greater part of his vast field of scientific activity. 

Proceediiici of the Biological SodB^ of WmUdcIoiIi wHh the AddTMMg 

fMd on tfa« Occadm of flu Darwin Hemorial HeetliiK, H^ 

u, 188a. Vol. I| noT«atber 19, 18B0, to H^ 36, i8Sx 

WuhiagtMi, i88>, pp. 81-S6. 



APPOINTED by the committee to furnish a brirf 
sketch on this occasion of the contributions o£ 
Charles Darwin to the science of plants, I have 
purposely chosen the title " Darwin as a. Botanist, " in order 
to emphasize the contrast which may be drawn between 
different classes of botanists, and to do what I can to accus- 
tom the public mind to associate with the terms botanist and 
hotany certain great fields of invest^tion whidi are now 
rarely suggested by these words. 
S5 
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If I had entitled my paper Darwin's researches into the 
phenomena of the vegetable kingdom, I fear it might not 
have occurred to some of you that this great investigator 
was a botanist, as he is not generally known as such. Yet 
I fail to see why the science of botany is not fully entitled 
to receive its share of the dignity and the lustre which 
Darwin's investigations have r^ected upon biology in 
general. 

The popular idea of botany, however, is very different 
from this. Not ignorant people entirely, but scientific 
men as well, place all botanists under two general classes: 
"Field Botanists" and "Closet Botanists." 

The field botanist is one who, being passionately fond of 
plants and having mastered the rudiments of botany and 
become familiar with the names and classification of plants, 
searches the country for new and rare species, and for new 
localities for old ones, and makes large collections. Success 
in these objects is his triumph, and occasionally becoming 
the proud discoverer of hitherto unknown forms of v^e- 
table life, he finds the scientific world quick and generous 
in awarding him due credit. 

The closet botanist is one who, disdaining the boyish 
pursuit of fiowers, devotes himself to the study of the 
characters of plants as revealed by the herbarium specimens 
. which the field botanist so | copiously furnishes, and by 
which method he, too, can discover "new species," 
and obtain prompt recognition. 

The closet botanist performs the further useful service of 
"revising" intricate families and genera of plants, unravel- 
ing the entanglements of previous authors, and makingsuch 
changes in the classification and names as are best suited to 
secure the maximum personal credit. 

I need not tell this audience that Charles Darwin belonged 
to neither of these classes of botanists. A lover of nature, 
he yet never wasted precious time in the idle pursuit of 
rarities. Thoroughly familiar with the distinctive char- 
acters upon which botanical classification rests, he yet never 
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pursued to any marked extent the Investigation of speci- 
mens from the hortus siccus. I doubt whether a single 
spedes of plant was ever named after him by reason of his 
having either discovered it in a wild state, or detected its 
spedfic distinctness by the examination of its characters. 
I even doubt whether he possessed a herbarium, in the 
acc^ited sense of the word. 

And yet this man has probably contributed more to our 
real knowledge of plants than any other single botanist. 

In what, then, have Darwin's botanical investigations 
consisted? 

There is a little French book entitled " Voyage d'un Bota- 
niste dans sa Maison," a title which, allowing for the charac- 
teristic hjrperbole of the French tongue, suggests the general 
nature of Darwin's botanical studies. His researches were 
conducted in his laboratory, in pots of plants at his window, 
in his aquarium, in his green-house, in his garden. He 
worked with instruments of precision, recorded his obser- 
vations with exactness, and employed every mechanical 
device for making his results reveal important truths, of 
which the genius of man would seem to be capable. 

Darwin looked upon plants as living things. He did not 
study thai forms so much as their actions. He interrogated 
them to leam what they were doing. 

The central truth, towards which his botanical investiga- 
tions constantly tended, was that of the universal actwity 
of the vegetable | kingdom, that all plants move and act. . 
He has, so to speak, animated the vegetable world. ^ 
He has shown that, whichever kingdom of organic nature 
we contemplate, to Hve is to move. 

He blandly rebukes the vulgar notion that "plants are 
distii^uished from animals by not having the power of 
movement," and still more modestly says that "plants 
acquire and display this power only when it is of some 
advantage to them. " But is this the whole? Do animals 
display this power except when it is of some advantage to 
than? Certainly not. 
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Darwin shows tis that certab parts of all plants are at 
all times in motion; not merely the mcdecular activities of 
their tissues and of the living protoplasn in their cdls, but 
organized movement of parts. Every leaf, every tendril, 
every rootlet, possesses the power of spontaoeoos move> 
ment, and under nearly ail circumstances actually ezerdses 
that power. 

There are a great many distinct kinds of movement, 
depending in all cases upon the special advantages thereby 
gained to the plant. The laws under which these move- 
ments take place have received from him an admirable 
terminology. Most of them are conditional either by light, 
by gravity, by radiation, or by insect agency. 

We thus have of the first class, kdiolropistn, or movement 
towards the light; aphdiotropism, or movement from the 
light; diakeliotropism, or movement at right angles to the 
source of light; and paraheUolropism, embradng such 
movements as screen the plant from excess of light. 

To the second dass belong: geotropism, or movement 
towards the earth or into the soil ; apogeotropism, or move- 
ment contrary to the force of gravity; and diageotropism, or 
movement at right angles to the force of gravity. 

The third class embraces the so-called nyctotropic move- 
ments of plants by which they appear to sleep, and which 
prove to be devices for the prevention of excessive radiation 
of the plant's heat. 

Under the fourth class fall all those wonderful movements 
which aid the plant in preventing self-, and securing cross- 
. fertilization, a | subject of the most absorbing interest, 
and of which you have already listened to so able a 
presentation by Prof. Riley from the point of view of the 
entomologist. 

But Darwin's great service has been to show that these 
varieties of activity are simply modes in which inherent and 
spontaneous activities manifest themselves imder these 
varying external influences. 

His prdiminary investigations into the nature of these 
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innate powers of movement were directed to that large dass 
of plants known as twiners and climbers, whose revolving 
motions were so thoroughly described in his work on 
"Climbing Plants." It was here that he laid the founda- 
tion for those later studies which eventually resulted in that 
great work, almost his last, on the " Power of Movement in 
Plants." In this work he demonstrates by an enormous 
induction that the ample sweeps of the twining plant are 
but the most obvious manifestations of a class of phenomena 
wUch are common to the entire v^etable kingdom. 

Amid the varied forms of movement which plants present 
Darwin has succeeded in finding one fundamental and 
generic one to which every other may be referred. To this 
nniversal form of plant activity he gives the name "dr- 
comnutation. " Not only twining stems and tendrils, but 
parts of flowers, tips of growing shoots, caps of penetrating 
roots and rootlets, radicles, epicotyls, cotyledons, and even 
foil-grown leaves, are incessantly describing circles, ellipses, 
and other more or less regular geometrical figures ; and he 
conclusively shows that it is out of this primary form of 
activity that all the more specialized forms already men- 
tioned have been developed. All movements of the parts 
(rf plants are thus to be interpreted as modified forms of this 
innate periodic drcumnutation which is common to all 
pAaot life. Such modifications are always in the direction of 
the plant's advantage and may be so great as to become 
difBcult of recognition as forms of drcumnutation. 

I need not labor to convince you that any modification 
which is an advantage to the plant will be secured by the 
process of natural selection. It is the glory of the „ 
great genius whose labors we are ( here to commemo- 
rate to have demonstrated this truth to the entire satisfaction 
of the united scientific world. 

Darwin has actually solved the great problem of phy- 
tology, so long admitted to be incapable of solution, viz., 
Why does the root grow downward and the stem upward? 
Briefly and roughly stated, the answer to this question is 
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that as the bursting seed pushes out its two germinal points 
these drcumnutate from the first, and thus explore their 
surroundings for the means of benefiting the plant. To 
employ Darwin's own word, they " perceive" the advantage 
that would result from the penetration of the soil, on the 
one hand, and from the ascent into the free air and sunlight, 
on the other, and through the pre-Darwinian law of the 
" phy^ological division of labor," one becomes geotropic 
and the other heliolropic — the one develops into a radicle 
and then into a root, while the other develops into an 
epicotyl and then into a stem. 

I will only add to the thoughts already presented that 
Darwin's discovery of the existence in all plants of an innate 
and spontaneous mobility belonging to them as forms of 
organic life, possesses an important ulterior significance. 

/^The law of natural selection, as a fundamental process, 
has long since passed the stage of discussion. But there has 
always remained one unsettled question lying at its very 
base which Darwin himself admitted to be an open one. 
That question concerns the cause itself of variation. It is 
granted that, admitting the tendency to vary, all the results 
claimed for natural selection must follow; but many declare 
that, in this very tendency to vary, there is a mystery as 
great as the mystery of life itself. 

It is only in this work on the "Power of Movement in 
Plants " that Darwin has really assailed this last fortress of 
supematuralism. Not that he has avowed any such pur- 
pose, for of this he would have been incapable, but so skilfully 
and so powerfully has he marshaled the facts that the con- 
elusion follows without being stated. No <me can doubt 
that he perceived this, and I, for one, am convinced that he 
saw it from afar, and that it was the great end of his labors; 
_, I but with his characteristic wisdom he has declined 
to invoke the odium tkeoiogicum, correctly judging that 
the truth must ultimately assert itself. 

I The tendency to vary, then, is a mechanical result of the 
proved fact of imiversal movement coupled with the ad- 



,,;. Google 



DARWIN AS A BOTANIST 6i 

mitted law of natural sdection. By means of the former all 
plants and growing parts of plants are perpetually exploring 
their immediate surroundings in search, as it were, for 
conditions favorable to development. By means of the 
latter they are able to avail themselves of such favorable 
conditions when found. Nothing further than this is 
required to complete the natural explanation of all the 
phenomena presented by the organic world, and thus, at 
last, the whole domain of biology is emancipated from 
teleological fetters, and placed on the high plane of rational 
investigation. _J 

In conclusion, let me simply say that, while we can but 
deeply mourn the irreparable loss which science has sus- 
tained in the death of Charles Darwin, we have still the 
highest grounds for congratulation in the fact that he lived 
to complete that great work which, next to the "Origin of 
Species," will, I firmly beUeve, be awarded by posterity the 
h^hest place, via. , ' ' The Power of Movement in Plants' ' ; for, 
while the former auspiciously opened the great debate by 
stating the profoundest of all biological problans, the latter 
has fittingly closed the argument by answering the last 
objection. 
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123. Catalogue of a Collection of Jap- 
anese Woods Presented to the 
United States National Museum 
by the University of Tokio, Japan 

History. — Old names verified, unlabeled speci- 
mens identified, and list made out May 19 to 
Jtine II, 1881. Dr. Vasey assisted me in identify- 
ing the imnamed material. 

ProcMdlngs of the United States Natloiul UnMnm, VoL IV, Wuli- 
Inglon, 1881, pp. 308-311. 



THE collection of woods recently presented to the 
National Museum by the University of Toldo, a 
catalogue of which is herewith presented, has been 
prepared in a very unique and artistic manner. Each 
kind of wood is represented by a polished panel about 
9 by 12 inches in dimension, upon which are painted, in 
color, accurate delineations of the leaves, flowers, and fruit 
of the tree. Each panel is framed between strips of wood 
sawn from the outer portion of the tree, and covered with 
bark provided with comer pieces, which are round blocks 
cut transversely from branches an inch or more in diameter. 
Tbe catalogue of this collection has been prepared by Mr. 
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Lester P. Ward, who has supplied the modem approved 
names for such species as are labeled with the older syno- 
nyms. In a few cases no authority could be found for the 
name given, while in others the species are not named and 
have been proviaonally determiaed. 

MAGNOLIACEvE. 

1. lUidutn anisatum, L. 

2. Magnolia hypcleuca, Sieb. & Zucc 

BIXINB^. 

3. Idesia polycarpa, Maxim. 

TERNSTR(EMIACE«. 

4. Eurya Japonica, Thunb. 

5. Stitartia monaddpha, Sieb. & Zucc. 

6. CamtUia SaTiagua, Thunb. 

7. Camellia Japonica, L. 

MALVACK£. 

8. Hibiscus Syriactis, L. 

TILIACEiE. 

9. Tilia Mandsdatrica, Maxim. 

RUTACEiE. 

10. Xanthoxylum piperitum, DC 

11. Citrus trifoUala, L. 

13. Citrus vulgaris (?), Riss. 

SIMARUBE^. 
13. Picrasma aOarUhoides, Planch. 
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309 MELIACEiG. 

14. Melia Audarack, Adans. 

ILICINE^. 

15. IlexSidmldii?). 

16. Hex inlegra, Thunb. 

17. Hex crenata, Thunb. 

CELASTRINEiE. 

18. Euonytma Sieboldianus, Blum. 

RHAMNE^. 

19. Zisyphus vulgaris, "Laxa, 

20. HooeniadukiSfThojAi. 

SAPINDACE^ 

31. ^cvluslurbinata{}). 

32. Sapindiis Mucorossi, Gaertn. 

23. Acer palmatum, Thunb. 

24. Acer spicatum (?), Lam. 

ANACARDIACE^. 

25. Rhus semiaJata, Murr. 

26. Rhus succedanea, L, 

27. Rhus vemidfera, DC. 

LEGUMINOS.« 

28. Sophora Japonica (?), L. 

29. Gleditschia Sinensis, Lam. 

[G. Japonica, Lodd.] 

30. AUnaia Julibrissin, Durazz. 
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ROSACEiE. 

31. Pn«iuPer»ca, Benth. &Hook. 

[Amygdaius Persica, L.] 
33. Prvnus Illume Sieb. & Zucc. 

33. Prunus Ssiori (?), Fr. 

34. Prunus Japonica, Thunb. (i). 

35. Prunus Japonica, Thunb. (3). 

36. Prunus pseudo-cerasus, Stend. 

37. Prunus subhirieUa {?). 

38. Pints Chinmsis, Roxb. 

39. Firus communis, L., [var. Sinen3isf\. 

40. PhoUnia Japonica, Benth. & Hoolc 

41. Phoiinia glabra, Maxim. 

310 

CORNACB^. 

43. Contus officinalis, Sieb. & Zucc. 

43. Comus brackypoda, C. A. Mey. 

CAPRIFOLIACE^ 

44. Sambueus racemosa, L. 

EBENACB^. 

45. Diospyros Kaki, L. 

46. Diospyros Lotus, L. 

STYRACE^. 

47. Sfynac Japonieum, Sieb. & Zucc 

OLEACE^ 

48. Otfls Aquifolium, Thunb. 

49. Olea Sragrans, Thunb. 

50. lAgustrum Ihota, Sieb. & Zucc. 

51. LAgustrum Japonieum, Thunb. 
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SCROPHULARINE^. 

52. Paulawnia imperiaiis, Sieb. & Zucc 

GESNERACE^. 

53. Didymoearpus Joponicvs, BenUi. & Hook. 

{RffUera Japomca, Spreng.] 

VERBENACE^ 

54. Vitex eannabifdia, Sieb. & Zucc. 

55. Ckrodetidron trichotomum, Tbonb. 

LAURINEffi. 

56. Cinnamamum LoureurU, Nees. 

BLiGAGNACB^ 

57. Ekeagfats pungens, Tbunb. 

URTICACE^ 

58. Zdkova acuminata, Planch. 

{Planera Kaki, hort.] 
[Zdkoea Keaki, (?).] 

59. Cdlis Sinensis, Pers. 

60. Aphanantke aspera, Planch. 

61. Morus alba, L. 

^" JUGLANDE^. 

63. Juglans SiAoldiana, Maxim. 

63. Juglans Mandchourica, Maxim. 

64. Pterocarya rhoifoUa, Sieb. & Zucc. 

CUPULIPER^. 

65. Alnus maritima, Natt. 

66. Alnus incana, L. 

67. QtwrciM (ientoAi, Thunb. 
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68. Quercus glandidifera, Blame. 

69. Quercus serrata, Thimb. 

70. Quercus glabra, Tbtinb. 

71. Quercus acuia, Thtmb. (i) 
73. Quercus acuta, Thtmb. (3) 

73. Quercus glauca, Thunb. 

74. Quercus cuspidata, Thunb. 

75. Castanea vulg/aris. Lam. 

SALICINEiB. 

76. SaUx Burgeriana {}). 

CONIFER*. 

77. Thuya sguarrosa, Benth. & Hoolc 

[Retinospora sguarrosa, Sieb. & Zucc.] 
{Thuyopsis squarrosa (?).] 

78. Thuya orientaUs,!,. 

[Biota orientaUs, Don.] 

79. TIatyo<Atusa,Mi31. 

[Retinosporo oUusa, Sieb. & Zucc] 

[ChamiKyparis obtusa, Endl.] 
8a Thuya pisifera, Benth. & Hook. 

[ReUnospora pisifera, Sieb. & Zucc] 

{Chamacyparis pisifera, Bndl.| 
81. Thuya plumosa, Benth & Hoolc. 

[Chamacyparis, sp.] 
83. Cryptomeria Japonica, Don. 

83. Torreya nudfera, Sieb. & Zucc 

84. Ginkgo bihba, L. 

85. PinusKoraiensis, Sieb. &Zncc 

86. PtHus parviflora, Sieb. & Zucc 

87. Pinus densijlora, Sieb. & Zucc 

88. Pinus ThunbergU, Parlat. 

89. Abies firma, Sieb. & Zucc 

PALMACEiB. 

90. Chamarops excelsa, Thunb. 
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124. List of Water Plants for Carp 
Ponds 

ffistoxy. — Prepared April 26 to May 24, 1882. 

BtilMIn of tti0 UnitBd States Flih ComndailaOt WtuUilclOiit D* C^ 
VoL n, 1883, pp. aa-as. 



[The following list embraces only such {dants as were 
named in a list furnished by Mr. Rudolph Hessel, 
Superintendeat of the Carp Ponds. The names given 
in that list where obsolete are placed in parentheses, 
the modem (mes standing before them. The vernacular 
name of each is added whenever it is known, and the locali- 
ties of the American species are given according to the best 
authorities. When found in the vidnity of Washington the 
particular locality is mentioned. In the case of exotics the 
general region of the ^obe is stated.] 

RANUNCULACE^. 

Crowfoot family. 

Ranvnadus aqualHis, L. — ^White Water-Crowfoot. 

The tjrpe is rare, but the var. trichopkyUus, Gray, is 
common in the United States. The var. heterophyUus, 
DC. (R. heterophyUus. Weber), is chiefly a European 
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Ranunculus mulUfidus, Pursh. {RanunciAus fluviatilis, 
Bigel) .— Ydlow Water-Crowfoot. 

East New Eogland to South Peonsylvama, Illinois, and 
Northwest. 
CaUha ftUustris, L. — Marsh Marigold. Cowslips. 
Common North and West. 

NYMPILGACEiB. 

Water-Lily family. 

Cahomba CaroUniana, Gray. (Not in original list, but 
known to be in the carp ponds. Probably wrongly 
named.) 
Florida to North Carolina and westward. 
Nympkaa odorata. Ait. — Sweet-scented white Water-Lily. 
Found at Great FaUs and below the Long Bridge. 
Common in the Northern States. 
Nymphaa tvberosa, Paine. — Tuber-bearing Water-lily. 

Western New York to Michigan, Illinois, and probably 
in the Southern States. 
Nuphar htUum, Smith. — Smaller yellow Pond-Lily. 

Chiefly European ; the var. pumilum, GrayiN. pumilum, 
Smith), is not rare northward in the United States. 

HALORAGEiB. 

Water Milfoil family. 

MyriophyUum.—Wa,ta-Wiiml. 

Six q>edes are found in the Northern United States, of 
which M. spicalum is the most common, and occurs 
sparingly near Washington. 
Hippuris vulgaris, L. — Mare's Tail. 

New York to Kentucky and northward; rare in the 
United States ; more common in Europe. 
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ONAGRACE^. 

Evening Primroae (amly. 
Trapa naians, L. 
Europe, Siberia. 

UMBELLIPERiE. 

Parsley family. 

CEnanthe sarmmtosa, Presl. {PHeUandrium aguoticum, L.). 
Or^on and Washington Territory. 

PRIMtJLACEiE. 

Primrose family. 

BoUonia inftata. Ell. {H. palustris, Pursh.).— Ftttherfoil. 
Massachusetts to Louisiana. 

LENTIBULARIACE^. 

Bladderwort family. 

Vtricularia vulgaris, L. — ^Bladderwort. 
Throughout the North and West. 

POLYGONACRS. 

Buckwheat family. 

Polygonum (amt^ibium, L. ?). — Water Persicaria. 

Common. Has been sparingly found near Georgetown, 
D. C. 

CERATOPHYLLACEiB. 

Homwort family. 

Ceratophyiium demersum, L. — Homwort. 
Abundant. 
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ARACB^. 
Amm faxoSj. 
Acorus calamus, L. — Sweet IHag. rmamitg. 

LEMNACEiE. 
Duckweed family. 

Lemna trisuka, h. — Dudcweed. Dudc's-meot. 

Widely difiused. 
Lemna minor, L. 

America and Europe. 
Lemna gibba, L. 

Chiefly in Btuope, but has been fouad in Arizma. 

TYPHACEiE. 
Cat-tail £anuly. 

Typha latifoHa, L.— Cat-tail Flag. 

Very common. 
Typha anpisUStdia, L. — Narrow-leaved Cat-tail. 

Less common, but found in this District and notably in 
a pond near the foot of Eighteenth street. 

NAIADACE^. 

Pond-weed family. 
PelamogeUm natans, L. — Pondweed. 



ALISMACEiE. 

Water-Plantain family. 

AUsma naians, L. — Water- Plantain. 
Europe, Siberia. 
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Sagittaria variabilis, var. laUfoUa, Eng. {SogiOaria latifolia, 
Willd.) .— Armwhead. 
Common. 
Butomus umbeilalus, L. 

Europe; Northern Asia. 

HYDROCHARIDACEiE. 
Prog's-bit family. 

Anachans Canadensis, Plancbon. (Elodta QinadeHsis, 
Michx.) . — ^Water-weed. 
Common. 
VaUisneria spiraJis, L. — Tape-grass; £el-gias8. 



IRIDACEiE. 

Iris family. 

Iris pseudacofus, L. 
Europe; Siberia. 

JUNCACE.<E. 

Rush family. 

Jvncus effusus, L. (s=J. conglomerattts, L.). — Common 
Rush. 

CyPERACE.*. 
Sedge family. 
Sdrpus lacustris, L. — Bulrush. Tule. 



GRAMINEyE. 

Grass &mily, 

Zisania aquatica, L. — Indian Rice. Water Oats. 
Potomac Plats, &c. 
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Gtyceriaagvatica, Smith. — Reed Meadow-grass. 

Common northward. 
Glycmafiuitans, R. Br. 

Common, but has not been found nearer Washington 
than Great Falls. 
Fesluca fiuUans, Leeds. 

Europe. 
PhragmUes communis, Trin. {Arundo Phragmites, L.). — 

Reed. Cane. 

CRYPTOGAMIA. 

Atolia CaroUniaiia, Willd. 

New York to Illinois and southward. 
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[Remaps made and abatracto of papcn raid at mriona medJngioi 
the Anthropological Sodety of Washington, from Ptbmary lo, 1S79, 
to January 17, 1882, as published in VoL I of the Tmnsactioos of the 
Sodetjr. 

In each case, even in the very brief remaria, I have eodeavored to 
give a name to the thought or idea expressed. To HMtingiiiati these 
dewT^tive names from actual titles of papers, I endoee them in brackets.) 

^0Mmb9r IS, taSa-^Blttt. M. 

125. [On the Elimination of Unneces- 
sary Grammatical Formalities] 

History. — ^R^naxk on the paper of Mr. Henry 
L. Hunnas, "On Some Peculiarities in the Use of 
Moods in the Principal Neo-Latin Languages," 
read Feb. 15, 1881. 

IbmncHoBa of flw Anflmpdo^cal Sodety of WaAlii(ton, Waddng- 
tooi D. C^ VoL I, pp. 30-31. 



MR. WARD was interested in the cases adduced in 
Latin of the dependent interrogative with the 
indicative, which appears to be chiefiy used in 
colloquialisms, showing that the common people were 
disposed to diminate unnecessary grammatical formalities. 
I He also alluded to the compUcated character of savage 
* and barbaric languages, and regarded this tendency 
towards simplification as constituting a true progress 
towards practical economy in speech. 
74 
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JiovmaUtmr $S, IM2-^/BlaL St. 

126. [On Male Sexual Selection] 

HiBtory. — ^Remarks on the paper of Dr. A. F. 
A. King on "The Evolution of Marriage Cwe- 
monies and its Import, " read May i, 1881. 

nU^Vt- 37-39- 



MR. WARD made some remarks on the portion of the 
paper which referred to the great difference be- 
tween the sexual habits of human beings and of 
animals. He appUed to the phenomenon as manij- . 
festedbyman the term "male sexual selection "whidi ^ 
he put in contrast with sexualselection proper as described by 
Darwin, and which is female sexual selectioa. This last he 
dumed was in turn due to natural selection, and the chival' 
TDus deportment of male animals towards the females, which 
alone enabled the latter to select, had resulted from the nat- 
ural selection of those species displaying it most by the inevi- 
table extermination of those that sought gratification by force 
afterthe manner of uncivilized man. He regarded male sexual 
sdection as a purely psychological phenomenon, and due to 
the influence of the mind in bringing about changes in the sex- 
ual habitsofthehumanfemale. Both sexes becoming rational 
through the development of the brain, the male learned by 
various manifestations of cunning to influence the female 
in the direction of overcoming the apathies and aversions 
which nature gives her as a protection to her sex. Man 
appealed to woman's imagination and to her reason, facul- 
ties wanting in the lower ftnimnla ; through appeals to her 
imagination he was gradually able to excite sexual feeling 
in her at times when pure instinct forbade it; through 
appeals to her reason he was able to secure submission at 
such times in exchange for other favors which he could 
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confer and of which she in her subject state stood in great 
need. Even sexual caste, and the reverence of the women 
for the men, by which the latter further secuie the sub- 
mission of the fonner at unnatural poiods, is possible only 
to bdngs with developed mental faculties. In these and 
other ways a complete revolution in the sexual nature of 
woman had been produced. It must have taken place as 
gradually as cerebral development itself, otherwise adapta- 
tion would have been impossible. By it men, instead of 
bang chosen by women, became the choosers of their 
wives, and female, had been converted into male sexual 
selection. Remarkable morphological changes had been 
the result, and just as in animals under female sexual 
sdection male beauty had been produced, so in man tmder 
male selection female beauty bad become predominant. 
He remarked upon the scarcity of scientific data on this 
I important question, and thought that medical men 



39 



and biologists should take up and prosecute tiie in- 



vestigation of comparative ovulation, menstruation, and 
sexual physiology. 
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127. Politico-Social Functions. — Ab- 
stract 

History. — ^The paper appeared in full in the 
Penn Monthly earlier than the first volume of the 
Transactions of the Society and the hist(»y is 
given there (see No. 113, Vol. II), but this 
abstract was carefully prepared for the Transac- 
tions soon after it was read, March 15, 1881, and 
has its value as an attempt to condense the sub- 
ject into smaller compass. My error in supposing 1 
that "Sociocracy" was a "new word*' is corrected / 
in the historical sketch of the article. 



^TT^HE prindpal object' of this paper was to pmnt out 
I the wide schism which exists at the present epoch 
-^ between the theories td political economists and 
the practices of States. The former are dominated by the 
negative ideas of Adam Smith and the Ei^ish doctrinaires, 
wbidi constitute nearly all the literature of the subject, and 
are taught and professed almost universally. Notwith- 
standing this it was shown by profuse illustrations from 
history and statistics that the policy pursued by the various 
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governments of the woild is totally opposed to these teach- 
ings, and scarcely at all affected by them. The political 
economists declare that the trae province of government is 
simply to protect the spontaneous operation of natural laws 
workjiig in society, which will then work out all the results of 
civilization, and that any interference with these natural 
operations will be either wholly inoperative or will result 
in mischief. They found their doctrines upon the observed 
phenomena of the physical world which are known to be 
uniform and invariable.. This they hold to constitute true 
political science, analogous to all phyacal science. 

Notwithstanding the tmanimity of writers, past and 
present, on this subject, positive state r^ulation, especially 
during the last quarter of a century, has made rapid strides, 
and nearly all civilized governments are openly vic^ting 
these economic rules. The post office, the tel^raphs, and 
the railways of many countries arepasdng under government 
control, while national banking and national education are 
rapidly superseding private banking and private instruction. 

It was further shown that the desire for positive r^fula- 
tion consists for the most part of a mere intuition, or social 
instinct, and coexists, even in the same individual, to a great 
Kctent with the incompatible belief in the laissetfaire policy 
of the schools. This greatiy complicates the problem, and 
renders it highly important that a clear exposition of the 
grounds on which the positive policy is conducted be made. 
In seeking to do this it was shown that the unrestrained oper- 
ations of natural laws in sodal phenomena invariably result ^- 
t 1 1. Inunjustifiableinequalitiesinthedistribution<^ 
* wealth, due to the general truth that there is no 
necessary harmony between natural law and human ad- 
vantage^ 

2. In enormous waste of created products, due to the 
ruinous excesses of competition, entailing failures and losses. 

3. In artificially increased prices, due to over-supply, 
the result also of competition, especially in distributive 
industries. 
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4. In dangeroos monopolies, whether industrial or 
finanriali which threaten to enslave labor and dictate 



These propoffltioiis were supported by statistics of cor- 
poi&tions and of public and local debts. It was also argued 
that, from the standpoint of science and the laws of evolu- 
tion, all these results are the normal and Ic^timate products 
of natural law, and that there is no tendency in unregulated 
nature to reverse the process and disentangle these com- 
idicated social phenomena. 

It was moreover denied that all attempts at government 
regulation had proved failures or resulted in an excess of 
evil to society. The various industries which have been 
absorbed by government and successfully conducted were 
enumerated at length, and it was shown that there were 
many such in this country, still more in Great Britain, and a 
maximum number on the continent oi Europe. The extent 
ctf State ownership and management of tel^raph lines in 
England and in Europe generally, and of railroads in Ger- 
many, France, Belgium, and Italy was exhibited by facts 
and figures; the prevalence of national savings banks 
throughout Europe and the character of the systems of 
education of Germany, Austria, Prance, and England were 
adduced in support d this view, as also the tendency now 
manifest towards the protection of home industries through- 
out the worid. 

From this baas of facts and from history the broader 
generalization was then made, that all the now recognized 
government functions have once been under a system of 
private management, and have had, eadi in its turn, to 
pass through the stage of opposition bYun those who would 
keep them so, and (me by one have gradujally taken 
their places as int^ral parts of the system of govern- ^ 
meat. Finance and jurisprudence were given as examples <A 
this truth, the former of which has scarcely as yet and the 
latter only quite recently assumed its true position. This 
process is moreover destined to continue, until all truly 



,,;. Google 



80 GLIMPSES OF THE COSMOS 

public (q>erations shall come more or less directly under the 
power of state r^ulation. Contrary to the general belief, 
this result is not often reached before the time is ripe 
for it. Such is the aversion to innovation that the evils 
<rf private management usually become well nigh intoler- 
able before the state is able or willing to step in and rdieve 
them. 

The want of an adequate term for ex^ffessing this con- 
ception of the assumption by the state of the control <^ 
interests of a public nature was next ptnnted out, and it was 
proposed to designate the entire movement by the name 
Sociocracy, as a new word, etymologically akin to sociology, 
and avoiding the stigma which attaches to all expressions 
for the government regulation of industries whose public 
nature is disputed. This term embraces all the functions 
of government, whether universally acquiesced in or not. 
It also conveys a distinctly different meaning from either 
democracy or socialism, and stands simply for poritive social 
action as opposed to the negative or laissafaire policy of the 
predonunant school of politico-economic doctrinaires. It 
recognizes all forms of government as Intimate, and, 
ignoring form, goes to the substance and denotes that, in 
whatever manner organized, it is the duty of society to act 
consciously and intelligently, as becomes an enlightened 
^e, in the direction of guarding its own interests and work- 
ing out its own destiny. 

NaBrnmbmr IS, ISSa-^Mla*. 41. 

12& [Virtual vs. Nominal Chiefs] 

History. — ^Remark on the paper of Prof. Otis T. 
Mason on "Tlie Sav^;e Mind in the Presence of 
Civilization," read April 5, 1881. 

IUd,p.47* 
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MR. WARD inquired whether there was any evidence 
of nominal subordination of the virtual to the 
r^ular chief, analogous to that which exists in 
many countries where the Prime Minister is the virtual 
ruler, and the hereditary king or queen a mere figure-head. 
Major Powell replied that sudi evidence existed, and 
gave an iUt^stration in support of that view. 

Navmbmr IS, l8St—JStat. dl. 

129. [Vowel Systemization] 

History. — ^Remarks on the paper of Prof. 
Samuel Porter on "Vowel Systemizaticm, " read 
June 7, 1881. The previous paper referred to 
is that on "Savage and Civilized Orthoepy" 
(see No. ixa, Vol. ZI). 

nu.,p.6i. 



MR. WARD called attention to the amilarity ot the 
conclusions reached by Prof. Porter to those 
which he had announced in a paper read before 
the Society on the 3ist of December last, and read a para- 
graph from the abstract of that paper as printed in the "Ab- 
stract of Transactions," (p. 106). He also testified to the 
general rationality and correctness of the order in which 
Prof. Porter had arranged the principal vowels with respect 
to the probable location of the sound in the mouth and 
pharynx. He commented upon Bell's chart representing 
bis system of vowel sounds, and pointed out a number c^ 
I in it. 



Nvvmmbmr IS. tS92—JStat. 41. 

130. [Symbolic Interpretation] 
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131. [Origin of the Arabic Numerals] 

Histoiy. — ^Remarks on the paper of CoL Garrick 
Mallray on the " Dangers of Symbolic Interpreta- 
tion," read on Oct. i8, 1881. 



MR. WARD raised the question whether the letter, 
read by Col. Mallery, on the symbolic inter- 
pretation of this chart, might not have been 
intended as a burlesque. 

Col. Mallery stated that it bore every mark of sincerity 
and genuineness. 

Mr. Ward inquired whether the recent attempts to explain 
the origin of the Arabic numerals as a modification of 
straight lines rested on any authentic basis. 
Col. Mallery thought it did not. 

Noommbmr IS, iMa-^JKtat. SI. 

132. [Intellectual Work of Deaf Mutes] 

133. [Language a Product of Intelli- 

gence] 

History. — Remarks on the papa* of Dr. Edward 
M. Gallaudet entitled: "How Shall the Deaf be 
Educated? ".read Nov. i, 1881. 

IUl.,pp.83-S4. 



MR. WARD asked if any data existed f ot determining 
whether educated deaf-mutes, as a class, had 
contributed their share to the intellectual work 
of the world, and mentioned the case of Mr. Leo Lesquereuz, 
the wdl-known vegetable paleontologist. He sa^] that. 
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consideiiBg how small the class is, it would not, of cooise, 
require a very great absolute number to constitute its quota. 

President GaUaudet thought that it had done so, and 
instanced a number (tf deaf persons, of greater or less dis- 
tinction in one way or another, among them John Kitto, 
Chariotte Elizabeth, Perd. Berthier, and two brothers 
Moore, of Hoboken, embracing various professions, author- 
ship, and art. He further remarked that, (^ the graduates 
Erran the National Deaf-Mute College, one bad become a 
succeesful patent lawyer and another an editor. 

Mr. Henry Baker spoke ot Mr. Parkinson, the patent 
law3rer referred to, testified to his inteUigence and business 
abiUty, and said that the d^ree of master of arts had bees 
conferred upon him. 

Mr. Ward said he thot^t the facts showed that the art 
of commumcating ideas was a necessary result of the 
poGsesraon (tf ideas | to communicate, and depended _ 
less than was commonly supposed upon the posses- " 
aoa of the faculty <^ oral speech. He expressed his belief 
that if the human race, all other things being as they are, 
had been destitute of that faculty they would have neverthe- 
less found means of carrying on the various functions oC 
dvilized society very nearly the same as they now do. 

Novmmb»r IS, lgS3—JBIa*. 4t. 

134. [Geographical Distribution of 
Human Races and Animals] 

ffistory.— Remarks on the paper c^ M. W. B. 
Hough entitled: "A Question in Classification," 
read Dec. 6, 1881. 

IU(L,p.03. 



UPON this communication Mr. Ward remarked that 
he bad been struck by the analogy which it 
suggested between the gec^^phical distribution 
of the human races and that of the lower animals and of 
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b. It seemed that in the one case as well as in the 
r the physically inferior types predoiniiiated in. the 
_. mem hemisphere, and particularly in South America 
and Australia. Africa, however, constituted an exception, 
so far as animals and plants were concerned, and he raised 
the question whether this might not be due to the fact that 
geologically tliat continent properly belongs with Europe 
and Asia, with which it was connected until quite recent 
times, and whether the aze <^ land areas did not have 
something to do with the degree c&. development made by 
the life inhabiting them; he also queried further whether 
this might not be in turn due to the relative length of time 
dtiring which such development has been going on, pre- 
suming that it might have begun much earlier on the great 
northeastern continent. He spoke of the oft-repeated re- 
mark made by geologists and naturalists that America is 
really the Old World, and said that, in so far as life at 
least was concerned, the reverse must be the case, if, by the 
age of a fauna is meant the length of time it has been de- 
veloping, as measured by the degree of advancement at- 
tained. Prom that point of view Australia wotild be 
the youngest continent, after which would follow South 
America, then North America, making the Old Worid in 
fact <dd zoologically and phytologically as wdl as anthro- 
pologically. That the human races, notwithstanding their 
superior migratory-power, had retained certain of the same 
geographical peculiarities that characterize the lower forms 
of life, he thought quite probable. 
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135. The Anthropocentric Theory* 

History. — ^This abstract of the paper read De- 
cember 20, 1881, was written out in its present form 
December 24-27, i88i. The paper in full was 
never published as such, being read from proof- 
sheets of Dynamic Sociology, Vol. II, Chapter VIII, 
where it occurs on pages 44-73. 

IW<L| pp. 93-103. 



1 1 VIE aim of the paper was to bring together into 
I something like logical order a few of the more 
-*- salient facts which have been cited in favor of and 
against the belief in the enstence of a beneficent agency in 
nature, more especially as operating in the direction of the 
welfare and advantage of man, considered as the end 
toward which the various processes of the universe have 
tended. These statements of fact were accompanied by 
such explanations, qualifications, and other comments as 
seemed necessary to secure their proper appreciation and 
their true bearing upon the problem. 

The speaker called attention to the fact that writers of a 
teleological bias are continually advancing what they regard 
as proofe of intelligent design and benevolent provision in 
behalf of sentient beings, especially man. Until within 

*Thia paper iriU form part (£ Chapter VIII of the author's work 
Dynamic Sociology, VoL II, pp. 44-73. 
85 
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quite a recent period all philost^hy was strictly arUkropo- 
centric, and the lower grades of creatures capable oi enjoy- 
ment and suffering were wholly ignored; but in later times 
a few of this school have expanded their scheme to embrace 
the animal woild in general, rendering it zoSctatric instead 
of anthrppocentric, althot^h the existence of large orders 
of purely predatory creatures had proved a somewhat 
discouraging fact for their philosophy to assimilate. 

Most of the examples that have been brought forward as 
establishing the operation tA a deagning intelligence and 
beneficent | intent in the universe — optimistic facts, 
" so called — can be classed under two general heads: 
They are either, i, cases of natural or genetic adaptation; 
or, 3, they are mere coincidences. 

Still a third class was, however, named in which the 
advantage is more apparent than real and becomes greatly 
reduced or disappears altogether on doser examination. 

Under the first of these groups the following instances 



1. A modem scientific writer had stated that in the case 
of the maternal instinct it was a mere accident that the 
course of action which the instinct prompts should be one 
that was conducive to the welfare of the offspring. 

Against this view it was urged that this apparently 
f(ni:uitous adaptation was clearly a genetic one and had 
been developed under the operation of the selective laws 
now generally recognized in biology. 

2. The alleged excess of male over female births, supposed 
to be brought about for the purpose of supplying the loss 
of males incident to war and their more exposed mode of 
life, was questioned as a fact; the loss oi males by violence 
being, probably, nearly compensated for by the greater 
ddicacy of maternal functions; yet, if the supposed excess 
were proved, it might do no more than show that it was an 
advantage that it be so, which, on adaptation principles, 
would amount to accounting for the fact. 

3. That the ^»cific gravity of aquat^ animals should 
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almost exactly equal that of thdr medium was held to be a 
clear case of natural adaptation. 

4. The allied fact that the bones of birds are hollow and 
oommonicate with the outer air was explained in the same 



5. The existence of the coal measures was cited as a 
favorite theme of optimists, and it was shown that it par- 
took of the character partly of the first and partly of the 
second group. If it be true, as generally believed, that the 
process of their deposition had the effect to purify the at- 
mosphere of its alleged excess of carbonic add gas, then the 
tact must have constituted one of the conditions | to 
the development of higher forms d life, induding hu- 
man life, and as such it performs the oGBce of an efficient 
and not a final cause. Since the dose of the sixteenth 
century, when coal began to come into general use as fuel, it 
may have also produced a new effect upon the devdopment 
of the race by greatly enhancing their comfort and conse- 
quent effidency for action. In so far the correlation be- 
tween the existence of the coal measures and the advance- 
ment <^ man has a causal relation and constitutes a case at 
adaptation ; in any other sense it must be re^;arded as a piue 



6. Very similar to this case is that of the late ^)pearance, 
geologically speaking, of the most important economic fami- 
lies of plants, and particularly the Rasacsa and Gramine(B. 
These plants were shown to have been, equally with the 
coal measures, a condition to the existence of the higher 
forms of animal life which have been genetically adapted 
to them. Considered from any other point of view the 
coexistence is purdy acddental. 

Under the second group, or that o£ pore coincidences, the 
fdlowing cases were noted: 

I. The alleged advantt^ to man (A the spheroidal form 
of the earth in preventing irregularities in its motions, due 
to mountains and other inequalities of its surface, which the 
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equatorial meniscus neutralizes. This, Kant, who first 
suggested it, proposed to explain on teleolc^cal principles, 
and he rebukes the attempt to explain it as due to the 
equilibrium necessarily produced by the formerly fluid mass 
of the rotating planet. But as the mechanical ezplanatioa 
is complete without the teleological one, and will apply to 
any case, even where it might be a disadvantage, the latter 
is at least unnecessary. 

2. The fact that there is no relation of dependence 
between the dispersive and refractive powers (^ difEerent 
substances, and which alone renders the construction of the 
achromatic lens possible. This was mentioned as a most 
f orttmate case under the present head ; but it was questioned 

, whether this were not rather to have been | expected 
™ than the contrary, and whether admiration be really 
the proper attitude to itinintjiin towards it. 

3. IthadbeenremarkedbyBrinkley" that if the velocity 
of light had been much less than it is astronomy would have 
been all but an impossible science. " If it had been greater 
than it is, however, astronomical observation would have 
been in the same degree fadUtated; and there was the same 
antecedent probability that it would be greater as less. 

4. As a final case under this head was noted the drctmi- 
stance that if the manufacture of alcohol had been so dmple 
a process that the lowest races could have at all times 
obtained an unlimited amoimt of it, this would probably 
have effectually prevented the sodal development of the 
race, if it did not entirely extinguish it. It is a fortunate 
cc»ncidence, therefore, that its production is only possible 
by races that have advanced far enough intellectually to be 
capable of foreseeing to some extent its evil effects and of 
exercising a certain control over their appetite for it. 

Passing to the third group, or those instances in whidi 
the advantage is more apparent than real, only a angle case 
was adduced as a type of the class. 

This was the fact, so strenuously insisted tipoD by certain 
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phyadsts, and notably Count Rumford, as a wise provision 
of nature in the interest of man, that water attains its 
greatest density at about 39 H° Fahrenheit, instead of at the 
actual freezing point. This view was based upon the sup- 
position that if it were otherwise all bodies of water, even 
the ocean, would be frozen solid as often as the temperature 
fell to 32°. The fallacy of this reasoning has long been 
exposed, and it has been shown: first, that this property 
does not apply to the salt water of the ocean, which is about 
in the state from which the worst results of the theory 
would occur; second, that these results do not occur there, 
and would not in any liquid, but rather the opposite ones, 
viz., that bodies of water would never freeze over in tem- 
perate climates at all, since the superincumbent mass 
of the water would prevent the cold from penetrating " 
to the bottom, where alone cot^;elation could take place if 
ice were heavier instead of lighter than water; and, third, 
that instead of water having been singled out as the only 
substance to be endowed with this property, it isnow found 
that many others possess it, such as glass, bismuth, anti- 
mony, and even iron; so that independently c^ design the 
^*hPTir^ that water should possess it are about the same as 
that it should not, while the property itself is really of very 
doubtful advantage. 

Upon an enumeration, therefore, of such cases only as 
seem to favor the anthropocentric theory it was maintained 
that the claim was a weak one. Unless the theory of adapta- 
tion is wholly rejected, the greater part of the illustrations 
foil under that head. A large share of the remainder are 
such as would be as likely to occur in the manner that they 
do, as otherwise, imder the operation of the mathematical 
law <^ probabilities. The number of coincidences that can 
be noted is not greater than ought to be expected, or than 
are met with in other departments of human experience, 
while a few cases turn out, when fully understood, to be of 
doubtful advantage. 
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The speaker next proceeded to enumerate cases d the 
opposite general class, or such as seemed opposed to the 
doctrine of a special beneficent agency in the interest of man. 
This, he stated, was a much easier task than the preceding, 
which is itself a strong presumption against the optimistic 
view. 

The illustrations adduced were grouped under three 
general heads, viz., i, such as exhibit a condition generally 
unfavorable to life on the g^obe, either of men, animals, or 
plants — anti-biocentric facts; — 2, such as negative, in one 
form or another, the assumption that the human race has 
been the special object of benevolent design — anti-antkropo- 
centric facts; — and, 3, those in consequence of which social 
progress tends to defeat itself — anU-sodoceRtric facts. 
^, I A bare enumeration of the many cases cited is all 
that can be given in this abstract. 

Under the first of those groups the fcdlowic^ tacti were 
set down: 

1 . That' the longitudinal cohesion of the outer baric of 
many trees restricts their natural growth by binding the 
trunk too tightly and compressing the cells of the cambium 
layer. So obvious is this that horticulturists successfully 
relieve them by artificially sUtting the bark. 

2. That many plants bloom during a penod of mild 
weather in autumn or winter, when there is no possibility 
that their fruit can reach maturity. 

3. That the sting of many insects is so strongly barbed 
that it cannot be withdrawn from the body stung, but 
instead is extracted from that of the insect along with the 
viscera to which it is attached, resulting in the death of the 
latter. As only females are provided with stings the de- 
struction of so many of that sex must be a disadvantage to 
the species. 

4. That female opossums bavii^ only thirteen teats 
have been known to give birth to fifteen or sixteen youi^, 
and, as the continued life of each embryo depends upon its 
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permanent attachment to a teat, the excess over the num- 
ber of the latter must necessarily peri^. 

5. That moths, beetles, ephemerae, and other insects pos- 
sess a suicidal propensity to fly into a flame. 

6. That birds and animals on newly discovered islands 
have no innate fear d man, and allow themselves to be 
readily caught, so that they are soon exterminated. 

7. That animals attacked with rabies immediately acquire 
a disposition to bite others, whereby the deadly malady is 
multiplied. 

8. That many imperfectly integrated annelids labor under , 
a great disadvantage from being obl^ed to support a mul- 
titude of similar organs in different somites. 

While none of the above facts are capable of a teleological, 
or optimistic explanation, it was shown in each case that 
from the point of view of evolution they may all be readily 
accounted for. 

[ Under the second, or anthropocentric group proper, 
the following facts were co-ordinated : " 

Three cases, under the general head of "rudimentary 
organs," as they are called, which, while they perform no 
known ftmctions, are at the same time the seats of dangerous 



1. The tonsils, as the seat of tonsilitis. 

2. The thyroid gland, the seat of the disease called gottre, 
or bronchocele. 

3. The vermiform appendage of the intestines, in which 
two dangerous forms of disease are located. 

Bach of these has been traced back to a form in the lower 
animals, in which it was an active organ, which not only 
accounts for the existing vestige on true scientific grounds, 
but at the same time argues the descent of man from them. 
Yet this fails to relieve the optimist from the onus of proving 
a telecdogical advantage from them as they now exist. 

4. Allied to these cases, but c^ less general renown, is that 
of the exposed condition of the lower extremity of the spinal 
cord, which, under certain circumstances, becomes the 
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seat of a fatal malady known as rachidlan meningitis. Th^ 
condition, which is peculiar to man, is explained morpho- 
logically as a result of the assumption by man of the erect 
posture, in separating the sacral vertebne and exposing the 
spinal cord. 

The remaining cases dted under this head were taken 
from widely different fields : 

5. That the ability to predict the weather is at once the 
most practically important and the most limited of scieati£c 
achievements. 

6. That, as Laplace has shown, the elements of the 
solar system, from the human point of view, fall far short 
of the optimum. 

7. That if, as many astronomers suppose, the moons of 
the larger planets are inhabited and derive their light and 
heat chiefly from their primaries, it is an ill-devised arrange- 
ment that in all cases they should always present one and 
the same side to them, leaving the other hemisphere in 
perpetual darkness. 

I 8. That it would be much better for man if there 

could be about sixteen hours day to eight of night, 

corresponding to the normal requirements of activity and 

rest, and saving an average of four waldng hours in darkness, 

with the accompanying cost of artificial illumination. 

9. The misfcotune was dwelt upon that all races should 
have been condemned to the use of either the quinary, 
decimal, or vige^mal system of notation, when either nine, 
twelve, OT sixteen, but espedally eight, would have con- 
stituted a basis so much superior in point of practical value. 
Genetically, it is easily explained as the result of man's 
possession of twenty digits. 

10. That the human body should possess a specific 
gravity a trifle greater than that t£ water, coupled with the 
fact that man is not endowed with a natural instinct to 
swim ; and this on a planet of whose superficial area two and 
four-fifths times as much is water as land, and which he is 
obliged to traverse in all directions. His supposed descent 
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trotn pttidy terrestrial, or even partially arboreal anthro- 
pmd apes, would be a satisfactory genetic explanation of 
both these drciimstances; but its admissian would be no 
relief to the optimist from explaining them teleologically. 

1 1 . The brevity of human life was cited as an impor- 
tant barrier to intellectual progress. So large a portion of 
every one's lifetime is required to prepare for any useful 
work that little time is left for its accomphshment, and 
many are deterred from undertaking anything <A real 
value. This, it was maintained, might as well have been 
otherwise, as there is nothing necessarily impossible in the 
limit of human life being two hundred years any more than 
in its being one hundred. 

12. Living beings are so constituted that they multiply 
many times, often many hundred times, faster than their 
conditions would permit if the excess were not constantly 
kept down by the friction <^ the environment manifesting 
it^df in a variety of ways. In the case of men, who form 
no exception to this law, disease, accident, violence, war, 
pestilence, and famine are among the | scourges that 
perform this office, the true cosmical nature of which 

is masked by our familiarity with the phenomena. The 
amount of suffering that would be saved if, instead of this 
method, that of diminished fertility or the destruction of 
tmbom germs of life were adopted, is incalculable. 

To these cases were added the following wholly dis- 
connected but none the less apposite facts: 

13. That the worst of all living enemies of mankind are 
too mtnate to be discovered by the highest-powered mi- 
croscopes — the germs of disease. 

14. That in temperate latitudes, where the btdk of the 
world's population occurs, northerly winds predominate in 
winter and southerly in summer, thus exa^erating the 
extremes of heat and cold. 

15. That in mountainous regions the rainfall is chiefly on 
the tops of the mountains where it is not needed, leaving 
the otherwise fertile valleys and plains arid and parched. 
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i6. That the most useful as wdl as the moet beautiful 
objects in nature are usually the most rare. 

17. That, whereas pleasures are usually moderate and 
brief, pains are often intense and protracted. 

Under the last of the three general classes of anti-optimis- 
tic facts specified above, viz., the anti-sociocentric, or anti- 
progresave group, it was shown : 

1. That social progress is rhythmical, and that its altera 
nate flows and ebbs occasion incalculable waste, from the 
circumstance that only a part of what is gained by the 
flood-tide is retained after the ebb-tide is over. 

2. That the study of phenomena has always had to be 
commenced from the top, and that the superficial view 
must be taken before the fundamental view can be gained; 
so that the work of intellectual progress has consisted in the 
removal, not merely of ignorance, but of error. 

3. "Hiat moral and social science, the most practically 
important [ branches of knowledge, labor under diffi- 
culties from which all other sciences are exempt, since 

every attempt to analyze the phenomena of human action 
and sodal life into their simpler elements — a process 
essential to the study of any sdence — conflicts with received 
opinions and shocks a morbid sense which claims a preter- 
natural character for the human race. 

4. That the labor performed in the interest of sodal 
progress is unremunerative, and must usually be performed 
in the face of strenuous opposition ; which is alone sufficient 
to deter most men, however capable, from undertaking it. 

5. That true merit is generally content to remain in 
obscurity, while the volatile elements of society thrust 
themselves into undue prominence and exert a greatly 
disproportionate influence. 

6. That the mass of mankind wholly nusconceive thdr 
own interests, and are generally fotmd sidii^ with the party 
that seeks to despoil them of their most valuable rights and 
liberties. 

7. Tliat the past tendency of the human intellect has 
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been to ignme realities and waste its energies on empty 
speculations about transcendental questions. 

8. That, while men have always had the most need, they 
have, at the same time, manifested the least disposition to 
exerdse their intellectual faculties. 

9. That in the present state of scientific progress the 
discovery of truth is rapidly distancing popular intelligence, 
so that it is impossible to assimilate the knowledge brought 
forth. 

And finally: 

10. That each and all of the many errors which the 
increasiQg uitelligeQce of the wotM has successively swept 
away, have been defended to the last by at least a few of 
the most h<uiored minds of the age, and have at last been 
compelled tardily to succumb to a sort of popular verdict, 
or to the combined force of the lesser lights and 3raunger 
heads, rductantly declining to follow longer those to whom 
tbsy had been accustomed to look for counsel and intel- 
lectual guidance. 

I In oonclusicm the speaker remarked that there were 
some to whom an apology might be due for so pro- 
tracted an eniuneration of the pro's and con's of optimism — 
a philosophy which may be supposed to have long been 
obsolete. To such, however, he could only express his 
r^ret that the mass of mankind have by no means reached 
their advanced position. While optimism, as a philosophic 
tenet, defined by the scholars of a century ago, has, it must 
be admitted, ceased to engross the attention of thinking 
minds, the qualified form of it which constitutes the anthro- 
pocentric theory, and toward which the foregoing considera- 
tkms have been principally directed, still forms the very 
warp of the current philosophy outside of the domain of 
science, and to a great extent within that domain. It is 
the essence of all teleological conceptions, and so generally 
pervades the prevalent views of life and action, as to distort 
completely the popular conception of the relations between 
man and the universe. The great mass of men still believe 
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io a conscious intelligeace, dther without ot within the 
universe, which is perpetually adjusting means to ends in 
nature. The majority r^ard that intelligence as in a 
manner benign and sympathetic, and while shutting thdr 
eyes to such facts as have been here set forth, are ever oa 
the alert to gather evidence, however slender, in support of 
provideaitial interference and intelligent design. 
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136. The Organic Compounds in 
Their Relations to Life/ 

History. — Written Oct. 10-17, 1881. This paper 
is a sequel to the one on the "Evolution of 
the Chemical Elements" (see No. 109, Vol. II). 
It traces the process of chemical organization up 
to the point where, without any essential change in 
its character, it becomes biotic organization, this 
point being the one where molecular activities 
become molar. ^ I consider it one of the most 
original, as well as one of the most important, of 
all my contributions to scientific philosophy^ In 
my Pure Sociology (pp. 117-118) I refer to it, and 
in the footnote on p. 118, to statements by others 
of practically the same truth, but so much later 
that they may be safely assumed to have derived 
their ideas from this paper. I desire here to draw 
attention to a still more complete restatement of 
nearly all the views expressed by me in this paper, 
and some of those contained in the one to which 

< Read before the Philosopfaical Society of Washington, Jannary 28, 
1S83 ; also read before the Biological Section of the American Assodatica 
for the Adnaetmtat of Science at Montreal, August 39, 1883. 
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it is a sequel. This was in an article by Prof. 
Joseph LeConte entitled: "The Theory of Evolu- 
tion and Social Progress," which appeared in the 
Monisl for July, 1895 (Vol. V, No. 4, pp. 481-500). 
TTie part entitled : ' ' Kinds or Grades of Evolution, ' ' 
and occurring on pages 488 to 489, is almost in 
my language. I had known Professor LeConte 
several years before my own paper appeared, and 
we had regularly exchanged publications, I al- 
ways kept a record, which I still possess, of all to 
whom I ever sent my reprints. A reference to it 
shows that I sent him this paper when it appeared. 
Of coiuse in the seven years that had elapsed he 
may have forgotten whence he derived his ideas, 
and I have no intention to charge him with plagi- 
arism. Rather wotild I use it as an example of the 
momentum of ideas when once started in their 
path, so that one never knows what remote ^ects 
a new idea may produce, especially if it is published 
somewhere. This truth yields a strM;g consola- 
tion to those who are apt to fed that the ocean of 
thought is so immense that the few crumbs cast 
into it are forever lost. 

The Atnartrii l|«tnralls^ FUUdelphU, VoL XTI, ITo. U, I>Maaib«ri 
18S3, pp. 968-979. 



IN a paper on the "Ponnatacm of the Chemical Ele- 
ments,"* read March 29, 1879, before the Philosophi- 
cal Society of Washington, I proposed the following 
cosmical definitions of the three principal knfiwn forms of 
matter: 

'"Evolution of the diemical Elaneots," in ttie Popular Saenu 
UonMy, VoL zvm (February, 1881), pp. 526-539. 
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";. Chemical dements. — Substances whose molecules are 
composed either of those of other chemical elements of less 
atomic weight, or of such as are too low to be capable of 
molar aggregation, and therefore imperceptible to sense: 
formed during the progress of devdopment of star-systems 
at temperatures higher [ than can be artificially pro- ^. 
duced, and hence too stable to be artificially '^ 
dissodated. 

"2. InoTgfinic Compounds. — Substances whose molecules 
are composed of those of chemical elements or of other 
inorganic compounds of lower degrees of aggregation: 
formed in the later stages of the development of planets at 
high but artificially producible temperatures, and therefore 
capable of artifida! decomposition; and constituting the 
greater part of the solid crust of cooled-oS bodies, thtir 
liquid, and a portion of their gaseous envelope. 

"j- Organic Compounds. — Substances whose highly 
complex and very unstable molecules are composed of 
those of chemical elements, inorganic compounds, or organic 
compounds of lower organization: formed on the cooled 
surfaces of fully developed planets at life-supportii^ 
temperatures. ' ' 

In that paper I endeavored to show that the so-called 
cjiemica] dements differ from one another in ways which 
strongly suggest the posdbility that some of them may have 
been evolved from simpler constituents in much the same 
manner as the inorganic compounds are formed. These 
latter were therefore treated as simply forming the continua- 
tion of a uniform process of evolution, varied in its character 
only by the conditions of temperature affecting the globe at 
the period when these substances were respectively formed 
upon it. The passage above quoted from the same paper 
shows also that the development of the organic compounds 
was looked upon as the still further prolongation of this 
uniform law operating under the greatly lowered tempera- 
tures prevailing on the surface of the earth's crust after its 
formation. This law was further shown to be none other 
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than that which is known to prevail in each of the higher 
domains of phenomena, in the mineral, the vegetable, and 
the animal world — the production of a^regates of higher 
orders of complexity through the recompoimding of units 
of lower degrees of simplicity. As indices o£ this law, and 
facts of primary significance, it was shown that throughout 
the scale, so far as traceable, even in the domain of the 
chemical elements, the molecules constituting each progres- 
sively more complex unit, exhibit increase of mass accom- 
panied by decrease of stability. 

The present paper will aim to take the subject up where 
the former left it, and to confine itself exclusively to an 
examination | of the last and highest of these products 
'^ of Nature's alembic — the Organic Compounds, 

These substances, as they exist on the globe, are for 
the most part products of organization, and they were 
long supposed to possess such subtile properties and com- 
position as to be ever necessarily inscrutable to man. But 
quantitative chemistry has, within the last half century, not 
only succeeded in the complete analysis of all such sub- 
stances obtained from organized bemgs, but it has also 
effected the sjmthesis, or reproduction out of their inorganic 
elements, of thousands of them. Thus Wohler, Berthelot, 
Kolbe, Priedel, Piria, Wertheim, and others have accom- 
plished the manufacture of such bodies as urea, formic, 
oxalic, lactic, and salicylic add, numerous alcohols and 
ethers, glycerine, and a host of essences, including winter- 
green, vanilla, mustard, cinnamon, camphor, etc., as well as 
alizarine and indigo dyes. These facts are sufficient to 
obhterate completely the line of demarkation formerly 
supposed to exist between the chemical constitution of in- 
organic and organic compounds, and when it is remembered 
that the latter differ as widely from one another as they 
do from the former in complexity, the uniform process of 
molecidar aggregation cannot be regarded as interrupted at 
this stage. There is also much indirect evidence, though 
amotmting to proof in but few cases, that the organic 
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oompotmds, at least some of them, are sometimes directly 
formed by nature out of their inorganic coi^tituents without 
the interrention of organized bodies. 

These snbstsnces have thar peculiar properties depend- 
ing, like those of all other substances, on their molecular 
constitution ; the artificial glycerine possesses the same sweet 
taste as the natural product, the manufactured spices 
yidd the same aromas, and the laboratory dyes the same 
cohn^ as those of the Orient. Many organic compounds are 
exceedingly complex, their molecules being relatively large, 
containing several thousand times as much matter as a 
molecule of hydn^en. Their instabiUty, moreover, bears 
some proportion to thdr complexity. Most of them are 
cf^oidal in structure and refuse to crystallize; a few of the 
ampler ones, however, in which the proportion of oxygen 
is large, as sugar, for example, become crystalline tmder 
certain cot)diti(uis. 

The only element which is never absent from any of these 
compounds is carbon. Oxygen is almost universally present, 
and the [ hydrocarbon group from whidi it is wanting 
is quite distinct from all others. Hydrogen comes 
next in point of r^ularity, and these three elements make 
ap the great bulk of all organic matter. When nitrogen is 
added a marked change is made in the nature of the com- 
pounds. The nitrogenous group is distinguished especially 
by its great instabiUty, and also by the number of isomeric 
forms which these bodies are capable of assuming. The 
only other elements that enter to any great extent into 
organic compounds are sulphur and phosphorus. These 
occur in limited but definite proportions in many of the 
most complex substances. 

The remarkable contrasts which the elements of organic 
compounds present when compared with one another have 
been frequently pointed out by different writers, and they 
are certainly adequate to explain most of the properties 
possessed by these bodies. The chief characteristic of 
oxygen is its great chemical activity, or tendency to com- 



,,;. Google 



102 GLIMPSES OF THE COSMOS 

bine with other substances, while that of oitrogen is its 
inertia, or inability so to combine. Carbon is a solid at all 
temperatures producible on the ^obe, while all the other 
three chief constituents of organic matter are practically 
incapable of solidification. This fact is a measure of the 
degree of cohesion of the homogeneous molecules composing 
the respective molar aggregates; that (^ carbon is intense, 
while that of hydrogen is exceedingly slight. While this in 
each case depends on the decree of heat, it will be relatively 
the same among them all at any given temperature. 

It would appear that all the attempts, so to speak, on the 
part of nature to form compounds of the gaseous elements 
alone have resulted, where successful, in substances which 
are at once pronounced inoi^anic, such as water, HiO, 
ammonia NH], nitric add, HNO^, etc. It is remarkable 
that while the chief compound of the two perastent gases, 
hydrogen and oxygen, is liquid (water) or solid (ice) at our 
temperatures, that formed of the persistent solid, carbon, in 
combination with one of these gases, oxygen (carboaic 
dioxide, CO,), is a gas at all ordinary temperatures and 
pressures. Notwithstanding this, it can not be doubted 
that carbon is the agent which, by its great molecular 
cohesitm prevents the dissolution of the higher compounds 
and renders organic substances possible. 

As already remarked, the transition from the inorganic 
to the organic is, from the point of view of chemical stnic- 
ture, purely I nominal, and the existence of any hard and 
^ fast line marking off one of these fields from the other 
has long been denied. If there were any advantage to be 
derived from such a line perhaps it could not be drawn in a 
bettra place than that where carbon unites with hydrogen 
or nitrogen, either with or without oxygen. This, it is true, 
would place aU the hydrocarbons, as well as cyanogen, in 
the organic series. On this view, therefore, the inorganic 
compound most nearly related to the organic series would 
be carbonic add, or, as it is now more properly called, car- 
bonic dioxide, CO], of whose inorganic origin there can be 
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no doubt. The simplest organic compounds conast chieSy 
in the addition of different proportions of hydrogen to th^ 
basis and the reduction of the proportion of oxygen. In 
the various h]rdrides (methylic, CH4, ethylic, C,Ht, amylic, 
CfH,,, etc.), the oxygen disappears altogether. In the 
alcohols it reappears only in the addition of one oxygen 
molecule, to the respective hydrides. The adds result 
from an additional increase in the proportion of oxygen 
(formic, CHjO,, acetic, CjH^O,, etc.). The actual devel- 
opment of the organic compounds, as it may be supposed 
to take place in nature, would seem to be in the reverse order 
to that above given, the organic acids being first formed 
from inra^anic compounds by the addition of hydrogen, then 
the alcohols from these by still further increase of hydrogen 
accompanied by a reduction of oxygen, and lastly, the 
hydrides from the alcohols by the loss of the one equivalent 
of oxygen remaining in the latter. The different kinds of 
adds, alcohols, and hydrides, arise from varying the pro- 
portions of hydrogen and carbon. The simplest change 
posEible may be indicated thus: 



Carbonic dioxide. Formic add. 

CO. + H, =- CH,0,; 



Methylic alcohol. 
CH,0, + H, — O - CH^O; 

Methyl. 
CH^O — O - CH^, etc. 

When we look at the higher and more complex compounds, 
we can readily see that they may be composed of the lower 
ones as their molecular constituents. Ibis is, to a great 
extent, assumed by chemists, and the chemical syntheas of 
a lar^ num [ ber of these substances has been carefully 
worked out. In the formation of sugar (C,jHaiO,,), 
starch (C„H„0„), gum (CHj.O.j), etc., the pn>- 
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portion of oxygen is quite large, and the phenomena of 
crystallization may occur under certain circumstances. 

The oils are a still more complex group, being formed by 
the union of very feeble adds with the common base, 
glycerine (CjHsOj). They are colloidal under all orai- 
ditions, and decompose much more easily than the 
amyloids. 

The most important organic compounds, however, 
especially from the biological pcnnt of view, are those 
containing nitrogen. These fall under two general classes, 
and constitute the so-called organic bases on the one band, 
and the albinninoids on the other. The former of these 
groups have been for the most part extracted from vege- 
tables of which they constitute the "active principles," 
or characteristic properties, although, as we saw, a large 
number of them have been artificially manufactured. As 
illustrations of the nature and composition of these 
substances may be mentioned, morphine (C,,H,,NO,), 
narcotine (CaiHajNOr), quinine (CagHa^NiOa), strychnine 
(C„H„NaOa), etc. It will be seen that the principal 
particulars in which these fundamentally differ from the 
organic compoimds already considered, consist in the 
addition of a small percentage of nitrogen and the reduction 
of the proportion of oxygen; yet the properties which they 
possess are a hundred-fold more active. 

The composition of the organic bases, however, though 
somewhat complex, is simple compared with that of the 
albimiinous compounds. These contain, in addition to the 
elements of the former, small, but rather d^nite propor- 
tions of both sulphur and phosphorus. The number of 
molecules of each of the components indicates a large, 
complex molecule as the unit of composition. The expres- 
sion for albumen as given by Liebig was: C,,tH]}gNj4Sj 
Ojg. Could this be relied upon this substance would con- 
tain 679 equivalents of different weights, which, when 
reduced to the standard of hydrogen, would indicate a 
molecule for albumen 4870 times as large as the hydrogen 
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unit. The molecule of fibrin is supposed to be still larger 
than Uiat of albumen. 

The substances thus composed, as we should naturally 
expect, are very unstable and possess remarkable properties. 
They constitute the substance of the muscles and nerves 
of the animal sys I tern and the fibrin of blood. They 
are also found in all cells whether animal or vegeta- 
ble. The base (^ the entire group is known as proteine, so 
named from its remarkable power of assuming different 
isomeric forms, of which it presents some thousand or more. 
Proteine contains no sulphur nor phosphorus, and its for- 
mula as ^ven by its illustrious discoverer, Mulder, is, Cia 
Hi,N40i. Each of its units would thus be composed of 
65 elementary molecules, the combined mass of which 
vxnild be equal to 395 molecules (^ hydrogen. All the 
actual known substances of this group have, therefore, more 
complex molecules than those of this still, to a great extent, 
theoretical one. 

While the albuminoids possess none of the active prop- 
erties of the organic bases, they far exceed them in the 
power they have to change their form, and adapt themselves 
to the needs of organized b^gs. All properties in material 
bodies are the result of reactions taking place in their mol- 
ecular constitution when brought into contact with other 
bodies. They are recognized only when they directly or 
indirectly aSect the senses. As a rule, the larger Uieir 
mcdecales, the more powerful theur effects. In the case of 
the albuminoids, with their oomparativdy enonnous units 
of a^regation, the entire substance is transformed with 
(mly slight external influence, either of heat or chemical 
contact, and either assumes new characters or breaks up 
into the simpler organic compounds of which it is composed. 
The general law above stated, that in the progress of the 
evolution of matter from the simplest elemental state to 
the most complex organic compound, there has constantly 
been increase in the mass and decrease in the stability of 
the molecules, holds good throughout, and to it may now be 
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added a third principle, obviously correlated with the above, 
and merely constituting a corollary to it, that pari passu 
with these changes there has been an increase in the acttvUy 
of the properties manifested by the substances evolved. 

Although varying through wide d^rees in this respect, 
all the substances thus far mentioned possess sufficient 
stability to be retained, handled, and examined, and to the 
ordinary observer they preaent very much the same general 
appearance. While possessing many special qualities 
distinguishing them from other bodies, the albuminoids, as 
well as all the other organic compounds, appear to be and 
are incapable of any visible automatic movement. | 
We are obliged, however, to suppose that these, like 
other solids even the densest crystals or metals, possess at 
all times molecular activities. It is these activities that 
determine the respective properties of all substances, and 
constitute the multiple and varied in nature. In proteine 
bodies, these molecular activities are much more extensive 
and varied than are those of simpler bodies. The molecular 
tmits are so much larger that their motions must be, as it 
were, molar in comparison, while within these larger primary 
units there are lesser units of different orders of aggregation, 
eadi of which manifests its own appropriate activities, and 
thus modifies the genera! properties of the whole. The 
reason why we are unable to see these motions, is ^mply 
because they are still on far too small a scale to be directly 
observed either by the eye or by any of the appliances yet 
devised for intensifying human vision. 

The devdopment of the albuminoids, highly complex as 
they are, is not alone sufficient for the inmiediate genesis of 
life. A fonn of matter still more complex, must be reached 
before this result is possible. But there is no evidence that 
this form of matter is produced by any different process 
from that by which other forms of matter are produced. 
Prom the molecule of hydrogen to that of albumen, the 
process of evolution has been uniformly the same, viz., that 
of compounding and recompounding, of double and multiple 
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compounding; in diort, it has been the process of molecular 
aggr^ation. It would be contrary to the law of uniformity 
in natural phenomena, upon the recognition of which modem 
science is based, to assume an abrupt change in the process 
at this point, and upon those who maintain such a saltus 
must rest the burden of proof. 

Dealing, as we constantly must do, with molecules only, 
we are able to form conclusions only from observed eSects, 
but we have seen that, without changing the elementary 
substances which analysis can demonstrate to be present 
at any stage of the process, with eadi new step in the prog- 
ress of aggregation new and higher properties are created. 
Prom the inert properties of carbon and nitrogen in the 
free state, of water and carbonic add, the simplest com- 
pounds, we have, by further successive compounding, the 
more active ones of ammonia and nitric add, the sweet 
taste of sugar and glycerine, the powerful narcotic prindples 
of nicotine and morphine, the deadly toxic properties of 
[ strychnine, and, manifesting themselves in a wholly ^j. 
different manner, the still higher order of properties, ^^ 
including those of isomerism, eichibited by the proteine 
bodies; all of which we seem bound to ascribe to the re- 
spective orders of combination and complication, under 
whi<^ these substances, possessing the same elementary 
constituents, exist when they display these quahties. In 
short thdr properties must be regarded as the result of the 
respective molecular constitution of each substance. 

'^th still higher states of aggregation, could such be 
cont»ved as pos^ble, we should therefore naturally expect 
still higher forms of activity, still more marked properties. 
But we have learned that, while we may safely predict 
higher properties from higher degrees of aggr^ation, we 
have no basis whatever upon which to predict the nature of 
these properties. Not even in the simplest inorganic 
reagendes can we foretell the result of the union of any two 
dements. We cannot even say which of the three states of 
matter, the gaseous, the liquid, or the solid, our new com- 
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pound will exhibit at our temperatures. The invindble 
soHd, carbon, when JMned with oxygen, becomes a gas; the 
type of gases, hydrogen, when combined with another gas, 
oxygoi, results in a sohd at 32" Pahr. Much less can we 
predict the other more special i^operties, even of these 
primary compounds. A fortiori is human prevision ittade- 
quate to presage the result of organic combinations. That 
the recompounding of the proteine bodies should result in a 
new form, possessing the quality of spontaneous movement, 
is a priori just as probable as that the addition of a mole- 
cule of oxygen should convert the hydrides into alcc^ols. 
This complex stage of aggregation is no longer an hjrpo- 
thetical one. The molar aggregate resulting irom sack a 
recompounding of the albuminoids has been discovered. 
It exists under diverse conditions and manifests properties 
fully in keeping with its exalted molecular character. This 
substance, discovered by Oken in 1809, and by him de- 
nominated Ursckleim, recognized by Dujardin in 1835, and 
called sarcode, and th(^oughly studied by Mohl in 1846, who 
named it protoplasm, has now passed unchallenged into the 
nomenclature of modem organic chemistry under the last 
mentioned designation. 

Protoplasm is a chemical substance, found in considerable 
abundance in nature, not only within the tissues of organ- 
ized I beings, but, as we might almost say, in a mineral 
state, wholly disconnected from such beings. There is 
no more doubt that it is a natural product than there is that 
ammonia is such a product. Its composition has been 
ascertained with considerable accuracy, and is fotmd to be 
substantially the same under whatever form it may occur. 
According to the highest authorities this substance contains, 
approximately, fifty-four parts of carbon, twenty-one parts 
of ox3rgen, sixteen parts of nitrogen, seven parts of hydrogen, 
and two parts of sulphur in one himdred parts. These 
proportions doubtless vary somewhat, and traces of other 
ingredients may, perhaps, be occaaonally detected, but the 
above description is sufficient to fix the chemical character 
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of protoplasm. To write its symbolic formula is impossible 
in the present state of science, but so is it still impossible 
to write that of the albuminoids with any reliable accuracy. 
Their numerous isomeric forms show us that the grouping 
of the molecules is subject to constant changes. This is 
doubtless true to a far greater extent of protoplasm. It is 
a substance whose molecular units are probably compounded 
<rf the units of the proteine bodies, which enter bodily into 
them in the same manner that oxygen and hydrogen enter 
into water, or, as we suppose ammonia, carbonic add, and 
the compound radicals to enter into the more complex 
organic compounds. 

The many conditions imder which protoplasm is found 
to exist on the globe may, for convenience, be divided into 
two general classes : the free, and the dependent state. It is 
B matter of fact that it is found in a free state imder a 
□umber of fcoms, both in the sea and in fresh water, and 
such bodies as Haeckd's Protogenes and Huxley's Bathy- 
bius are simply representatives of it in this condition. On 
the other hand, protoplasm is present in all organisms, 
whether animal, vegetable, or protist, and of which, though 
^nall in relative quantity, it constitutes by far the most 
important of all their material constituents. To distin- 
guish the wholly independent, amorphous, and spontaneous- 
ly developed form of protoplasm above described from that 
which is found in the tissues of cgganisms and inseparable 
from them. Processor Haeckel proposes to apply to it the 
term ^asson, or plasson bodies, which, while it should not 
lead to the notion that there is any essential difference in 
the matter itself, is convenient to aid in retaining the con- 
ception, not generally acknowledged, of its purdy chemical 
character. | It is, however, difficult to describe the _- 
properties of the plasson bodies without giving rise to 
the idea of life, since the leading one is that of spontaneous 
mobility, or motility, as it has been technically called. Any- 
thing tiiat moves is naturally supposed to be alive, and if 
this were a test of life, all forms of protoplasm would be 
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living things. And, indeed, there would be really no objec- 
tion to this view, provided the idea of life could be rigidly 
confined to this and a few other simple phenomena. But the 
tendency is always strong to couple with the notion of life 
that of ofganisatfon, and few can be brought to recognize 
either that life can be the product of chemical organization, 
or that it can precede morphological organization. We are 
apt to associate with the conception of life, that of nerves, 
muscles, joints, limbs, stomach, and even sense organs. 
From the plasson bodies aU these are as completely wanting 
as from a lump of gypsum. The spontaneous movements 
and all the transformations through which these substances 
pass, only constitute the mode in which their chemical 
activities manifest themselves. These activities belong to 
them in the same sense that sweetness belongs to sugar 
or astringency to alum. In fact, the primary distinction 
between these most complex of all known bodies, and the 
less complex ones, seems to be, that while in the latter all 
their activities are molecular, in the former they are to a 
certain extent molar, and carry with them the whole or a 
portion of the substances themselves. 

The plasson bodies have recently been made to constitute 
a special field of scientific research, and, as much by acddent 
as otherwise, it has been occupied by the biologists instead 
of by the chemists. These, like judges on the bench, have 
constantly ruled in favor of their own jurisdiction, and it is 
in this way that these substances have come to be regarded 
as forms of life, although their biographers have from the 
first insisted that they are not organized beings. Perhaps 
this hat of history is not unfortunate, since it teaches us to 
disconnect the ideas of life and organization in the biol(^- 
cal sense, and thereby directs our thoughts towards the 
most profound truth, both of biology and of chemistry, 
which is that life is the result of the aggregation of matter. 
A plasson body performs all the essential functions of a 
livii^ organism. It is capable of motion, nutrition and 
propagation. To these Professor Haeckel adds sensation. 
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for how can the other funcHons be conceived of without the 
aid of this one. But we might almostjas well ask, how can a 
crystal grow without sensation. Nor has that great 
naturalist failed to perceive these extreme conse- 
quences of tids extension of the biological jurisdiction, for 
he seeks to escape them only by pushing it still farther, and 
{M-oclaiming the animation of ^ material atoms, even of 
the lowest orders — die Alom-SeeU. It seems far simpler, 
as well as more coiTect, to recognize in protoplasm a true 
chemical substance, but one whose properties constitute the 
fundamental element of life. 

Such a conclusion is no longer the bold speculation that it 
would have been pronounced a few years ago, and this 
paper could not be more fittingly concluded than with the 
wcnrds of Professor O. C. Marsh, uttered in 1877, that "if 
we are permitted to continue in imagination the rapidly 
converging lines of research pursued to-day, they seem to 
meet at the p(Mnt where organic and inorganic nature 
become one. That this point will yet be reached, I cannot 
doubt." 
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137. What Mr. Ward was ready to say. 

A Letter wdtton at flie reqtMct ttf Dr. B. L. Toobuiib oa flw occmIob 

of dw Cmnpliineiitaiy Oiimet to Hutwrt Spenur, Hot. g, 1883, 

at PoUnonlco'it Now ToiL 

Sstoiy. — On November 7, 1882, I received a 
letter dated November 5th, from Dr. E. L. You- 
mans, a portion of whidi was as follows: 

"Bxcuse our lateness in sliding you an invita- 
tion to our Spenoer dinner. It promises wdl and 
if you can join us we shall be glad. But if not, 
pray sraid us a lettra- which may be read in whole or 
in part and printed in oiu* " Proceedings" which will 
be issued in a neat form. I should greatly like to 
have you say in substance what you have so 
admirably said in your Chapter on Spencer in 
relation to his grasp of the principle of causation. 
I was much pleased with the insight of that recog- 
nition and the decisiveness with which it was pre- 
sented. No one else will probably touch this 
matter, and it would be a p(»nt gained to have 
it fairly acknowledged. We are overdone with 
speakers or I might ask you to come on and speak 
to it. But even if you can come the letter will not 
be at all inappropriate. " 
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iJ confess that I felt highly flattered by this 
invitation, and looked upon it as the highest 
honor I had ever received. I happraied to be in 
financial straits, a note coming due that I could 
not see how to meet. The dinner was twelve 
dollars a plate, and the journey from Washington 
must be made if I went. J I therefore at first blush 
dismissed the idea of attempting to go, and pro- 
posed to content myself with writing a letter. But 
the time was short and I must make haste to 
get a letter into Dr. Youmans's hands in time. I 
attadced it at once, and by two o'clock the 
following morning my letter was written. 

To go or not to go was the question, and after 
an anxious night over it I arose in the morning 
fully resolved to go, and go I did. I took my 
letter with me and gave it to Dr. Youmans to 
make any tise of, that he might see fit. He chose 
to include it among the "unspoken speeches," of 
which his own was the first and mine the second, 
there being only one other, that of Mr. Leland. 
^Before the little booklet went to press, viz., on 
November 13th, I wrote the two concluding 
paragraphs, which were not in the original letter, 
and sent them on to Dr. Youmans to be appended 
to the letter as he then had it.Jj 

[I do not know how I emerged &om my difl&cul- 
ties, financial and other, but I never regretted that 
I attended the Herbert Spencer banquet. I have 
always regarded my decision to go as an example of 
the triumph of philosophy over the present, as well 
as over the past and the future,) according to the 
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cdebrated majdm of Larochefoucauld: "La ptulo- 
sophie triomphe ais^ent des matix passes et des 
maux d venir; mais les maux presents triomphent 
d'eUe."* 

Herbert Spencar on Hio Amoricuu utd tfa« Amsiicaiii ta HmlMrt 
Spencei. Belnc m. full report of his Intemew, and of file Pnceed- 
ings (tt the Farewell Bonqnet of Norember g, 18S3. Now YoA, 
i88a, vp. 76-751. 



HAD the master of the occaaon then required Mr. 
Lester F. Ward, of Washington, to speak to the 
following sentiment, " The True Philosopher— the 
highest Product of Evolution," Mr. Ward would have 
remarked: 

Mr. Chairuan and Gbntlbubn: There is a peculiar 
fitness in this testimonial to the great philoeopher, now 
the guest of this country, and so soon to leave our shores. 
The occasion is certainly very distinct from nearly all others 
having the same external characteristics. The plaoe you 
have selected is indeed famous for such entertainments, but 
too often they are given in honor of mere politicians. Such 
testimonials always involve the principle of a guid pro guo. 
The individual to be honored merely represents power 
to confer favors upon those who hon(»' him. Admiration 
is moved by sdf-interest. Very different is the present 
occa^on. The recipient of this honor holds his high posi- 
tion by virtue of what he has done. No political revoluti(Ht 
or social cataclysm caii ever shake it. His fame rests upon 
ideas, and as compared with ideas all other foundations 
are but sand. 

Again, all must feel that |t is not merely to a man that 

. homage is being done; it is rather to a great mind — a mind 

that has proved itself capable of grappling successfully with 

exxn. 
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the prcrfotmdest problems of the universe. It is this brain- 
power, conceived to a large extent as | impersonal, that 
we would recognize and honor. Mr. Spencer's per- 
Gonaltty is, as it were, swallowed up in his intellectuaUty. / 
He represents no royal line of ancestors, bears no titles or 
honor from great states or great institutions, but occupies 
his present exalted place in the eyes of the world purely 
and eoldy through the force of his intellect. /Unaided 
by htmian effort, and from the depths of his own mind, 
he has formulated the laws of the universejnot merely 
in the simpler and better known departments of astronomy 
and physics, but throughout the new and unexplored 
realms of life, mind, and action. It is to this achievement 
that we would do homage, which we do by honoring the 
man — ^the physical organization through which it was ac- 
complished. Thus, at times, we find it difficult to think 
of hhn as formed of bone and sinew, flesh and blood, and 
contemi^te him as the embodiment of psychic power. 

Fen* myself, I confess to the great force of this sentiment, 
occaaoned perhaps by a long-continued habit of communing 
with his thoughts, always regarded as thoughts, and wholly 
disconnected from the character of their source; and this 
speU was scarcely broken by the warm grasp of his hand 
with which, but the other day, I was honored. 
UMr. Spencer's preeminence as a philosopher rests pri- 
marily upon two quaUties, and can only come of the union 
of these in one and the same mind. These qualities are, 
first, his extensive ioformation; and, second, his extraor- 
dinary causality. The work of the true philosopher is 
preeminently the synthesis of extant knowledge. To 
accomplish this work he must possess, on the one hand, the 
greater part of the general knowledge of his age, and, on the 
other, the special faculty required to coordinate it J Rarely, 
indeed, are these qualifications combined in a singje mind. 
It has been the misfcfftune of philosophyl that the most ,J^ 
of the truly logical minds have been deplorably lack- 
ing in the necessary data upon which to exercise their 



,,;. Google 



Ii6 GLIMPSES OP THE COSMOS 

reasoning powers, while many of the minds that have taken 
pains to acquire extensive information have proved wholly 
incapable of making any rational use of it. We have, 
theref(»«, had logicians and speculators on the one hand, and 
erudites and specialists on the other. 

When Mr. Spencer entered the hterary world, the great 
demand of the a^ was a synthetic philosophy. He percdved 
this, and had the rare gift of seeing his own peculiar fitness 
for such an undertaking. This duty seemed to devolve 
upon him; he accepted it, and no one has been found to 
challenge his qualifications to perform it. His mastery of 
all branches of human knowledge has been justly styled 
"encyclopedic." His causality has never been equaled. 
To him were thus secured the two essential conditions for 
accomphshing l^e permanent object of philosophy — the 
synthesis of science. J Without the comprehensive survey 
which his laborious investigations have secured for him, 
his great combining powers would have been profitless; 
without those powers, no museum of facts, however well 
learned, would have yielded the broad principles of a 
cosmical philosophy. Of the former of these statements, 
not only all the great minds of antiquity, but such modem 
names as those of Kant and of Hamilton, are obvious ex* 
amples; while of the latter the life of Humboldt is, perhaps, 
the most conspicuous proof; although, within more re< 
stricted limits, the scientific world ofiers a multitude of 
instances in which the capacity for observation vastly 
transcends the power of coordination, 
jln his grasp of other truths Mr. Spencer has not failed 
to comprehend this one. It is he himself who has said 
(and both the language and the thought belong to the 
anthcdogy of our tongue) that "only when Genius isl 
married to Science can the highest results beproduced.M 
And, if we rescue the word genius from that bastard synonymy 
with monomania to which modem usage threatens to con- 
demn it, we find that in him these two fertile attributes 
are united with all the constancy and sanctity of wedlock. 
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^If I might be permitted to hint at the precise direction 
f r o m which Mr. Spencer's great labors most strongly appeal 
to my mind, I should do so by intimating the possibility 
that he himself may fail to appreciate their full scope and 
influence^ Emeison, one of whose wise sayings Mr. Spen- 
cer has embodied in his own remarks, has said of the world's 
greatest artist that — 

"He builded better than he knew. " 

tMay it not be that the world's greatest philospher has also 
"builded better than he knew"? May it not be that.in 
teIlmg_^jrfiat.gociety is,, and how it became such.he has 
unconsciously pointed out the way in which it may be made 
better? In laying down the principles according to which nKt ^f f i iJUi 
social piienomeim take place in nature, may he not have 
rendered possible, in the near future, some practical appli- 
cations of those principles to higher social needs ? I venture 
to predict that, in thus building the science of Sociology, 
Mr. Spencer has prepared the way for the introduction, 
on the bads of that science, of the corresponding art ol 
Sociocracy. \ 
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138. Captain G. E. Dutton on the 
Hawaiians 

History. — ^Written Januaiy 3, 1883. Captain 
Dutton spoke without notes, and I took his re- 
marks down, as I had been in the habit of doing 
while so long secretary of the Society. I had 
declined re-election a shwt time before, but I 
knew my successor would not repeat the proceed- 
ings as I had been doing. 

Sdence,* Camtnldgo, Huaachuaetta, VoL I, Ho. I, Fobntaiy 9, iSSjt p. 9. 



CAPTAIN DUTTON of the United States Army has 
just returned from a sojourn of seven months on the 
Hawaiian Islands, where he went for the pmpose 
of studying the volcanic phenomena. Although most of his 
time was necessarily devoted to geological investigation, he 
yet found time to collect a lai^e mass of ethnological data, 
which he presented in a most interesting form at a meeting 
of the Anthropological Society of Washington, hdd Jan. 2. 
He said that in color the inhabitants are of a bronze shade 
about midway between the color of the North American 
Indian and the Malayan. The general features, however, 
are very unlike those of our Indians, and partake in part 
* See No. 106, Vol. U, p. 271. 
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of the character of the Europeao and in part of that of the 
African tribes, though more strongly of the former. In 
stature the Hawaiians are large, and equal the Anglo-Saxon 
race. There are, however, two broadly marked social 
castes, and these differ physically almost as widdy as they 
do socially. The ruling class are lighter in color, and larger 
in stature, being usually above six feet in height, and some- 
times reachii^ six feet seven inches. They also tend to 
obeaty, and are readily distinguishable from the lower 
classes in numerous other ways. Hie Hawaiian Islanders 
belong to the finer and better d the two great races of men 
which about equally share the Polynesian Islands. They 
were never cannibals, and nothing offends them more than 
the charge of having eaten Captain Cook. 

Many facts point to the East- Indian Archipdago as the 
portion of the globe from which these people originally 
came; and among these evidences are their possession, when 
first seen by Europeans, <^ the dog, the pig, and the domes- 
tic fowl, none ot which could have come from America. 
Their language allies them very closely to certain Bomean 
tribes, and particularly to the Dyaks. This affinity is 
espedally observable in their numerals. 

Their legendary lore, which is amazingly rich, also belcngs 
to the East-Indian type, and even partakes in a striking 
manner of the character of that of India, Western Asia, 
and Egypt. Their myth relating to the creation of v/oman is 
identical with that in Genesis, and may have been borrowed 
from the early misaonaries; but gainst this view is the 
remarkable fact that it appeats in an archaic form of their 
language which only the {niesthood can fully understand. 
The present king Kalakaua is much interested in the eth- 
nology of his people, and beUeves in their American origin — 
a belief which the speaker did not share. 

The population of the Hawaiian Islands is dense, and 
everything points to the conclusion that this has been the 
case for a very long period. The arable lands are confined 
to belts around the islands extending inward from six to 
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twelve miles to the beds of lava or steep sides of the moun- 
tains. These lands are divided up into very small lots by 
means of stone walls. 

The state of society is by no means low or savage. 
Society is well organized according to a rigid system. This 
system very closely resembles the feudal system of European 
history, having all the classes which characterized that 
system. Prior to the consolidation of all the governments 
of the islands by Kamehameha I., in the early part of this 
century, there existed on each island a number oi indepen- 
dent kingdoms. The kings were the proprietors of all 
lands, which they parodied out to subordinate chiefs, whose 
tenure was strictly analogous to enfiefment, with this 
exception, that, in addition to homage and military service, 
tribute was also exacted of them. The latter subdivided 
their fiefs among their retainers on similar conditions, and 
these turned them over to the lowest, or working classes, to 
cultivate; which latter were the true villeins, who were 
merely tenants at will. Still this latter form of tenure was 
the most permanent; since the chiefs were liable to be 
changed by military reverses and royal displeasure, while the 
villains remained, as in Europe, practically adscnpti gUbae, 
The priesthood was almost always found supporting the 
king. This class maintained, down to the reign of Kame- 
hameha II., the most despotic sway over the people, and 
chiefly through the principle involved in the terrible word 
&i^. The fundamental idea imderlying this term is tUrine 
prohibition, and the penalty for the breaking of a tabu was 
always death. The people submitted to this in the firm 
belief that death in some form was certain to follow such 
offences; and that, if man did not inflict it, the gods surely 
would. Tabus were either permanent, recurrent, or merely 
temporary and arbitrary. Among the permanently tabued 
acts was that of the sexes eating together. Special tabus 
were prescribed by the king, with the advice of the priest- 
hood. 

The speaker went on to describe in detail the mode of 
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subdividing the land for agricultural purposes, the skill 
displayed in irrigation, the principal products of the soil, the 
leading artides of food and how they are prepared, the 
character ot the houses, the manufacture of tappa-cloth 
and of mats out of the screw pine, the culinary utensils and 
flishes used ; the in^tlements manufactured and the materials 
yielded by the country for these purposes; the modes cf 
fishing; the kind of dress worn; the elaborate robes, cloaks, 
helmets, etc., made for the kings, of yellow and red feathers; 
and the use of nuts as candles. He further treated of the 
military tactics ot the Hawaiians, and the arms employed ; of 
their canoes, and mode of navigation, by which they have 
frequently viated the Society Islands, a distance <^ 2400 
miles. They knew much of astronomy, and possessed an 
accurate calendar, dividing their year into twelve months 
(^ thirty days, with allowance for the bissextile. Their 
year begins at the time when the Pleiades rise at sunset. 
They count to millions, with names for all their numbers. 
The priests know every plant on the islands, and are es- 
pecially ffttniliftr with thdr toxic properties. Interesting 
remarks were made on their language, their mythology, 
and their religi(»i. Legends and royal pedigrees are 
handed down with great exactness by a special dass who 
make this their only business. The language of their 
dasdc lore is archaic, and unintelligible to the common 
people. The genealogy of kings is traced back a hundred 
generations. Descent is here in the male line, but descent 
of property among the other classes is in the female line. 
This is rendered necessary from the fact, that with the 
exception of the queen, who is tabu and therefore chaste, 
chastity in women is regarded as a disgrace, in that it 
denotes a want of attractions. Monogamy prevails, but 
divorce is easy and sexual morality excessivdy lax. The 
dead are buried in caves in the mountains, in a atting pos- 
ture. Until recently human sacrifices were of frequent 
occurrence. Criminals are executed secretly with a club. 
WaUed endosures constituted their "dties of refuge." 
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Tbdr temples in the ftmn of paraUdograms were also 
described. 

Captain Duttou closed his remarks by rapidly glandng at 
the iofluence of the misaooaries, and the modexn innova- 
tions and modifications in Hawaiian society. 
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139. The Postage Question 

Kstory. — These letters explain themselves. It 
is a vexed question whidi has never been satis- 
factorily settled. 

TbaBolaakal Oautta, Cimwfordnffl«,Inifiaiut,ToLVI^KoB.8uid g, 
AocMt and Soptamber, iSSa, pp. JTfg. 



Wasbington, D. C, Juljr I, l883. 

Editos Botanical Gazette: 

Dear Sr— The note of Mr. Trelease on "The Postage 
OQ Botanical Spedmens, " published in your June number 
(p. 73), still leaves the question open as to what kind of 
labds will be allowed to go with the specimens, many 
8uppodng|that so far as botanists are concerned, the ^ 
<AA liberal ruling is still in force, and that the statement 
on p^e 234 of the "Guide to the Flora of Washington 
and \^cinity," was wholly incorrect. While for one I should 
00I7 be too glad if this were the case, I still presume 
that the chief desire of all botanists is to know precisely 
how the laws are construed by the Post Office Department 
at the present time, and with this object in view I have not 
only revisited the Department, but have corresponded of- 
ficially with it, and if not trespassing too largely upon your 
ctdumns, I would be glad to have the correspondence pub- 
lished. It seems to cover the whole grotmd and may 
render further inquiries unnecessary. 
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I desire to say, however, in advance, that the statement in 
my flOTa was too strong and really inaccurate, and especially, 
that the word "third-class" was an error toi fourlk-ctass, 
which was overlooked in reading the proof. 
Very truly yours, 

Lester F. Wasd. 

National Museuu. 

WASHmcTON, D. C, June 3i, i883. 
Hon, Timothy 0. Howe, Postmaster-General: 

Sir — I enclose a leaf from Bulletin, No. 22, of the 
National Museum, of which I am the author, upon which 
[p. 234] are marked passages relating to the sending of 
written labels with botanical specimens. 

Since the publication of the Bulletin the Department 
has been asked whether the statements therein were correct, 
and has replied by sending copies of the Postal regulations 
of February 21, 1881, and calling special attention to the 
7th excepticm by underscoring the word "name" on the 
last line but one, which action has been published in 
the Botanical Gazette {June 1882, p. 73). 

The impression seems to prevail that this exception will 
apply to botanical labels made out in the usiial way, of 
whidi three samples are inclosed withio. 

As labels without authority, locality, or dale, are of no 
scientific value it is supposed that these would be construed 
as necessary "for purposes of identification" and therefore 
legal. 

You are respectfully requested to state whether the 
Department so construes the regulation, and if not, to 
indicate such portions of the inclosed labels as would be 
illegal, and to return the same fOT the information oi the 
profession, who, rest assured, need only to know the law 
in order to comply with it. 

Very respectfully. 

Your obedient servant, 

Lester F. Ward. 
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Post Officb Depakthent, 
99 Office of Pikst Ass't Postuasteb Gbnekal, 

Washington, D. C, June 34, 1SS3. 
Lester F. Wasd, Esq., National Museum, 
Washington, D. C. : 

Sir — Your communication of the 21st inst., addressed 
to the Postmaster General, has been referred to this office 
for reply. 

The labels submitted by you, so far as they contain 
amply the name of the plant, and as necessary to fix that 
name, the name of the peison making the classification, 
adding, as part oi the name, the variety, and the name of 
the person clasaf ying, will be held to be within the lai^uage 
of the Statutes. But it is impossible, by any fair construc- 
tion, to authorize a statement of the kind of soil in which 
the plant grows, or the locaUty from which it comes, or the 
date at which the plant is obtained, or the date at which it 
flowers, or yields fruit. 

AU these descriptive matters might be placed upon the 
label, by the use of a gdatine pad, thus making a reproduc- 
tion of the matter; or, by the use of a hand stamp. You 
are respectfully referred to Rulings 319 and 320, Janiiary 
Postal Guide, 18S2, page 719, a copy of which guide will be 
sent to you, through the Post 0£5ce. 

Vour labels and communication are re^>ectfuny returned. 
Very respectfully, 

E. C. POWLEB, 

For First Assistant Postmaster General. 
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140. Decumaria barbara 

Histoiy.-^Written July i, 1882. I should have 
said that as our previous visit to the Dismal 
Swamp was made befcn« the middle of May the 
flowers were then immature. 



ON May 29th of this jrear, in company with Dr. Prank 
Baker, I paid a brief visit to tjie Dismal Swamp of 
Virginia. My principal object was to find if 
possible that handsome vine, Decuimaria barbara, L., whidi 
I had seen in the swamp in 1876, when, in company with 
Professor Chickering and Mr. Morong, I had enjoyed a. 
three days' sojourn in that wilderness of amber-cc^ored 
waters. 

As on that occasion the plant was not seen till we had 
penetrated far into the swamp on what is known as the 
Jericho Canal to near the open lake, and as on the present 
one, starting from Bowers Hill Station on the Seaboard 
and Roanoake R. R., we could only find ditches that would 
lead us in a distance of about two miles, we were by no 
means sanguine of success. But successful we were, and 
found many large and beautiftd vines dimbing the great gum 
trees. They were in full Uoom and the problem was to 
reach the flowers. 

136 
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As your readers probably know, this vine climbs by means 
of fine rootlets, after the manner of RJtus Toxicodendron, 
which it much resembles in many other respects, and with 
which it vies in the Dismal Swamp for the possession of the 
finest supports. To climb to the lowest flowering branches 
was impossible, and after reaching the verge of despair, the 
thought strack us of severing ajvine at the base, and, 
by detaching it for a long distance from the tree to 
which it clung, to bring down, if possible, the flower-bearing 
portiotL Though a barbarous proceeding we nerved our- 
selves to it and our efforts were crowned with abundant 



This plant, as your readers all probably know, is not 
described in Gray's "Manual" fifth edition, but whether 
its discovery in the Dismal Swamp in 1876, on the occa^on 
above mentioned, was its first appearance north of the 
southern boundary line of Virginia, I do not know. How- 
ever that may be, I thought it might interest some to know 
that it had been fotmd at the northern border of the swamp 
and within ten miles of Norfolk. 
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141. Proterogyny in Sparganium 
eurycarpum 

Histoiy. — Written June 27 to July i, 1882. 

IbUL) p. 100. 



IN a marsh near the Eastern Branch of the Potomac I 
found a few days since the finest patch of Sparganium 
eurycarpum that I ever saw, the developed white 
blossoms being conspicuous from a distance. On approach- 
ing and examining them I perceived that the plant was very 
obviously proterogynous. The two distinct states were so 
dearly marked that they gave the appearance of two kinds 
of plants. Those on which the fertile heads were developed 
and the stigmas ready to receive pollen invariably had all the 
staminate heads undeveloped, while those in which the 
staminate heads were developed had in all cases commenced 
to form fruit. Still a third state occurred in which anthesis 
was entirely past in both kinds of heads and large heads of 
fruit had fonned. While the order of development of the 
pistillate and staminate heads was always the same, abun- 
dance of plants existed in both states, so that fertilization 
was possible, yet a careful search failed to reveal a single 
plant in which the time of expansion of the male and female 
flowers was synchronous — t. e., in which self-fertilization 
could have taken place. 
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142. Plant-life, Past and Present 

History.— Written March 25-31, 1883. This is 
the first abstract I prepared of my lecture on 
"Plant-life of the Globe, Past and Present," 
delivered on February 24, 1883. I had made 
elaborate pr^)aration for the lecture, and it was 
illustrated by five large charts himg on the walls. 
The outline of the lecture was written from Janu- 
ary 1st to February 8th, and it was rewritten in 
the form in which it was deHvered before the date 
oi delivery on February 24th. The charts, with 
one exception, were substantially the same, greatly 
enlarged, of course, as those of my Sketch of 
Paleobotany, published two years later in the Fifth 
Annual Report of the U. S. Geological Survey 
(see No. 308). In fact the lecture was the basis 
of that paper, whidi I then proceeded to complete. 
The one chart not included in that paper was an 
attempt to represent the evoluticai of plants by a 
genealogical tree. 

The great labor consisted in preparing the 
numerical table. As soon as I entered upon my 
duties as paleobotanist of the Survey in 1881, I 
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saw that while a vast amount of data existed for 
the study of the geological history of plants, it 
was not in a condition to be used in reaching any 
safe conclusions. I therefore proposed to the 
Director to prepare a Compendium of Paleobotany, 
from which to obtain general results. But I saw 
that it would involve immense labor in catal<^;uing 
the literature. The plan of the Compendium was 
fully set forth in my Administrative Report for the 
year ending June 30, 1884 (see No. 207), in the 
same volume as the Sketch <^ Paleobotany, which 
was treated as the introduction to the Compen- 
dium. The scheme was never carried out, the 
only other contribution made to it being my 
Geographical Distribution oj Fossil Plants in the 
Eighth Annual Report of the Survey (see No. 
263), but the work of cataloguing was continued 
till 1905, and reached a high state of perfection. 

Sdeac^ Cambcidge, MMUchooetti, VoL I, no> I3i Vxj 4, 1883, 
PP.358-3S». 



A" I AHE opening lecture of the second course of ' Saturday 
I lecttires,' delivered at the National museum in 
-*- Washington, was by Mr. Lester P. Ward, assistant 
geologist U. S. geological survey, and honorary curator of 
fos^ plants to the miiseum; the subject being 'Plant-life 
of the globe, past and present.' 

The object of the lecture was to give some account of the 
progress which has taken place toward the adoption of a 
truly natural system of botanical classification. After 
describing and comparing the methods of Linn^, of A. L. de 
Jusaeu, of Adrien de Jusmeo, and of modem botanists, the 
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lecturer pointed out the objections which may be made to 
all <^ these, and then presented the outline of a sjrstem 
which aimed to exclude the objectionable features, and 
to accord with the results of the latest discoveries in 
structural botany, and especially with the teachings ctf 
paleontology, which he claimed to have been too much 
ignored by botanists. The proposed system was aa 
f(dlows: 

CeUular. 

,-- .• . (KBmb. 

fPmaneme ... .J 

I ( Equiaetmeae. 

IL^do^ytae . . . < L^oopodineu. 

(Cycadoceae. 
GymnoGpemu . . < Couif eme. 
(Gaetaceae. 



( Dicotyledons. i Poljrpetalae. 
(GwDopetBlae. 

The daims of this scheme as the nearest approach yet 
made to the ^stem of nature were supported, for the most 
part, on paleontological grounds. To do this, an elaborate 
chart was presented, giving the geological history of each of 
the inindpal types oi vegetation. This was in the form of a 
tabular exhibit of the number of species belonging to eadi 
type, which have been found fossil at each geological horizon, 
and also the most reliable estimates that could be obtained 
at the number living at the present time in all parts of the 
world. It also showed the percentage that each type formed 
at the total known flora of each epodi. We give below a 
condensed view of this chart, whidi is all we have space to 
present. 
Relative to this table, it should be explained, — 
I. That the figures given for the living gymnosperms 
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and dicotyledons are, in round numbers, those of Messrs. 
Bentham and Hooker, as stated for each genus and order in 
the 'Genera plantarum,' and which are here compiled, 
perhaps for the first time. 

2. That the number of fossil spedes were collated from a 
great number of sources ; Schimper's TraiU de paliontolo- 
gie vigitale being the basis, supplemented by data from all 
the more recent publications which were accessible, and by 
some unpublished data. Absolute completeness, however, 
was not claimed, but only such substantial accuracy as was 
deemed sufficient for the purposes of the lecture. 

3, That under 'tertiary time' are included all the beds 
from the quaternary to the middle cretaceous; the latter 
being represented in this country by the Dakota group, and 
in Europe by the cenomanian. This is done because it is 
at the last-named horizon that the dicotyledons first appear, 
and because they appear here in such extraordinary pro- 
fusicm. Marquis Saporta has also made the v^etable 
tertiary to begin at this ptrint." 

The facts embodied in this table were further graphically 
illustrated by two digrams, prepared by Ensign E. E. 
Hayden, U.S.N. The first of these showed, by means of 
accurately plotted curves and colored areas, the develop- 
meat of each type of vegetation through the several ascend- 
ing strata, the bn^adth of the areas at any epoch representing 
the prominence of the several types relatively to the entire 
flora of that epoch. The other diagram consisted of a 
[series of independent figures, designed to show the 
degree of development attained by each tj^ at any 
epoch relatively to other epochs. 

These charts and diagrams were thoroughly discussed; 
and the lecture closed with a few remarks on the genealogy 
of plants, illustrated by an arborescent figure showing one 
of the possible ways in whidi the present forms of plant-life 
may have been derived. 

■ Lt MontU des plavUs atant rappcrition dc Vhomme, p. tte. 
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143. [Notice of Dynamic Sociology] 

History. — Writtwi March 1-29, 1883. On Janu- 
ary 24, 1883, I received a request frcon Dr. E. L. 
Youmans to write for the Popular Science Monthly, 
a somewhat extended notice of Dynamic Sociology, 
soon to be issued. The roi^h draft, which I still 
possess, was finished on . Mardi 24th. It was 
rewritten and may have been somewhat changed. 
As it appeared on May i6th it differs considerably 
from this rough draft. The first three para- 
graphs are not mine at all, and other parts have 
imdeigone verbal changes, still, the bulk of the 
matter is substantially as I submitted it. 

lb* Popolu Sdeoce Montfaly, New Toik, ToL XXm, ITo. 3, Jira«, 
1883, pp. 373-376. 



Dynamic Sociology, or Applied Social Science, as 
BASED upon Statical SociologyJand the less Com- 

^ plex Sciences.' By Lester F. Ward, A.M. In two 
volumes. NewVork:D.Appleton&Co. Pp.726and 
698. Price, $5. 

IN the rush of publications from a teeming press there 
now and then comes a work of such grave and excep- 
tional import as to demand a special and careful 
consideration, and among these are to be included the two 
134 
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compttsb.eoa.vi volumes now before us. Under the tech- 
nical and somewhat unattractive title d "Dynamical 
Sociology, " Mr. Ward has made an original and able con- 
tribution to the large and very important subject of social 
science. Although he is, of course, indebted to many 
sources for his materials, yet the handling of the topics is 
his own. His work is not a compilation or risumi of previ- 
ous promulgations, but an elaboration of his own indepen- 
dent views; andjfafi has constructed a system which, from its 
breadth, its scientific basis, and its elaborate method lays 
claim to the character of a philosophy. I 

It must be confessed that the presumptions in these times 
are strongly against the novel and ambitious reconstructions 
of thought which so frequently challenge public attention, 
and, if the author were asked in this case for his credentials, 
he would probably say that they must be foimd in the book: 
Yet Mr. Ward is well-known by his scientific, economical, 
and social contributions to the magazines, as well as by 
other publications of recognized merit, and if he has not 
before issued any considerable book, it is probably because 
he has been absorbed for the last ten years in the prepara- 
tion of the extensive treatise now published. 

Mr. Ward's title, as we have intimated, is tmfortunate. 
Sociology is a forbidding word — snarled at by petty purists 
as illegitimate — and not yet settled and defined in familiar 
speech; while the kind of sociology designated as "dyna- 
mical" only deepens the obscurity, and makes it necessary 
at the outset of any intelligible notice of the work, to explain 
what is meant to be indicated by these terms. This will, 
moreover, furnish the key to the method of the book. 

/The author assumes sociology to be a science already so 
well estabhshed as to take proper rank in the family of 
sciences. It deals with the laws of social phenomena, as ' 
botany deals with the vegetable kingdom, and zoology with 
the animal world. But science is of two kinds, pure and 
applied, the former consisting of an exposition of facts and 
principles, and the latter of their practical applications for 
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purposes of utilitjrj Pure sociology, therefore, confines itself 
to the classification of the facts and the elucidation of the 
principles of social phenomena. It deals with society by 
. the natural history method^escribing, snalyzii^, com- 
paring, and generalizing the <»mprehen8tve data of the 
subject. Ilts aim is simply the establishment of a body of 
truth, witnout the formal consideration of its u5es.J This is 
sociology as generally and properly understood. 

But Mr. Ward thinks that, when the practical applica- 
tions of this science are to be considered, new terms are 
needed to mark an important distinction, and sojhe uses 
the word statical to characterize its common scientific form. 
But this established sociology, <»■ "Statical Sociology, 'IJ 
which consists of the classified facts and generalized prin- 
ciples of the sdence,Jhe holds to | be of a negative or 
passive kind, and he says that this has hitherto proved 
l^terile or unproductive of benefit to the community. Like 
the other sciences, it needs appUcation to make it useful 
and valuable. But this application involves active human 
agency, the control of social effectsj^d, as man's eSort and 
directive power is here the main idea, he expresses this 
element of force by the tenn dynamic, and calls this branch 
of the subject " Dynamic Sociology. " On this view, statical 
sociology deals with the great processes of nature, with 
genesis and natural evolution; while dynamic sociology 
treats of psychic human agency, and artificial results in 
the social spherej 

Mr. Ward mamtains thaH_the time has come when soci- 
ology must pass formally from the theoretic to the applied 
stage. While admitting the impracticability of most of the 
measures that have aimed at social amelioration, he never* 
theless considers that we can no longer avoid the endeavor 
to derive certain fundamental principles of social action 
that shall bring the phenomena of society under the same 
intelligent control that science has long made possible in 
the division of physical phenomena, and guide the active 
interference of man in the direction of social affaira and to 
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the aconnplishmeat c^ sodal endsj This he assumes to be 
the art stage in the development of the subject in which 
purposed artificial agencies supplement and carry forward 
the natural processes of development for the attainment of 
the highest fruits of human progress. 

Mr. Ward devotes his first volume mainly to "Statical 
Sociolc^." It opens with a long introductory chapter, 
presenting a general view of the entire scheme. This is 
followed by two historical chapters, reviewing the two great 
.modem systems of Auguste Comte and Herbert Spencer, in 
B maimer sufSdently full for his general purpose. Then 
fdlow four chapters dealing with the most fundamental 
principles of cosmical development, or evolution in the 
domain of purely natural phenomena. These are mtitled 
respectively "Cosmogeny," "Biogeny," "Psychogeny," 

. and " Anthropogeny, " dealing with the genesis of worlds, 
of life, of mind, and of man, and naturally leading up to the 
higher department of "Sociogeny, " or the genesis and 
developnwnt of human society. Following the current 
terminology, we have here to do with pure sociology only, 
or its treatment from the point of view at the laws of nature. 
As a comprehensive exposition of the doctrine of evolution, 
this volume has great merit. 

Sociological study thus far, Mr. Ward maintains, has 
chiefly given attention to the genetic or unconscious progress 
of society. The causes that have produced this passive 

' or unconscious social progress are subjected to a searching 
analyms, and are found in the social forces. These consist 
fundamentally in desires, but they are desu'es which inhere 
permanently in the nature of man as a hving organism. 
They are divided into two great groups, the original, or 
essential, and the derivative, or non-essential, social forces. 
The essential forces are those desires which belong to man 
as an animal, and are necessary to the maintenance of the 
primary functions of nutrition and reproduction. The 
non-essential forces are those desires which have been 
devdoped in the course of evolution, and they are divided 
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into the aesthetic, the emotional or moral, and the Intel- 
lectual social forces. The primary forces, which have led 
to social transfcnmations, are, therefore, blind forces, which 
result in the performance of acts with no reference to their 
ultimate effects, 
p' Mr. Ward's argument for dynamical sociology, to wbidi 
his second volume is devoted, is not easily presented in a 
paragraph, but it is substantially as follows: The ultimate 
end of human action is well-being or happiness, but this 
can not be attained through direct effort ; it requires means. 
There are five proximate ends standing in as many degrees 
of remoteness from the ultimate end, the attainment of 
any of which is equivalent to the attainment of all the less 
remote ones, and the ease in securing which is directly 
proportional to their remoteness. These proximate ends, 
therefore, constitute so many means to the attainment of 
the ultimate end of well-being. 

The first of these proximate ends is human progress itself, 
which, in order to be true progress, must secure the ultimate 
end. But progress is not in any proper sense atjtain- 
able by direct eSort ; it must itself be sought throi^h 
means. The means of progress, which therefore become 
the second proximate end, must consist in the proper kind 
of action, but such action is only less difficult of direct 
attainment than is progress itself. Here, again, the 
necessary means must be adopted to secure the end. 

The higher forms of action, such as seriously afiiect the 
condition of society, are cfaiefiy the result of the ideas or 
opinions entertained. In a general sense, then, opinion 
may be regarded as the means to action, and hence as the 
third proximate end. But direct attempts to influence 
opinion are also practically futile; means must be employed 
here, as before. 

Ideas and opinions rest upon the data in possession of the 
mind. Such data, to conduce to the several proximate 
ends, and through these to the ultimate end of well-being, 
or happiness, must be in harmony with reality. In other 
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words, the data of opinion must consist in knouiUdge. 
Knowledge, therefore, is the fourth proximate end, the 
attainment of which will carry with it that of all the less 
remote ones, and also that of the ultimate end. Now, 
knowledge may be attained by the direct effort of the indi- 
vidual ; but the mind is most receptiveof it during the plastic 
period of ]nnith, before an appreciation of its value can have 
been acquired sufficient to insure the effort to obtain it. 
To leave it to enforce itself, therefore, is virtually to fail of 
its attainment, so that this also is to be secured only through 



The means to knowledge is instruction or educaUon. 
This is defined as "the universal distribution of the most 
important extant knowledge. " P As an end, education can 
be easily secured by direct erort, even of society in its 
collective capacity. It differs from all the other ends in 
requiring no further means for its accomplishment than the 
mere mechanical appllanceS^l^ucation, therefore, con- 
stitute^the most remote prmdmate end, and ^e initial 
means to the attainment of all the less remote ends, and also 
of the ultimate end of the general wdfaref] All these ends 
may, therefore, be wholly n^lected and left to take care of 
themselves, and the entire energy of society may be con- 
centrated upon this most remote end, or initial means, to \ 
the highest social progress. --' 

The second volume of Mr. Ward's work opens with a 
chapter treating chiefly of man's relation to Vb& universe, 
which he insists must be more cleaiiy conceived before 
any further progress can be made in philosophy, and it ends 
with a statement of the definiticms and theorems of dynamic 
sociology. The remaining ax chapters are devoted to the 
detailed consideration of the ax theorems, one being given 
to each of the great ends, in the order in which we have 
noticed them. The work, ther^ore, closes with a radical 
discussion of the claims of education as above defined, as the 
supreme essential condition to further and higher social 
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No idea can be given in such a brief notice as this of the 
number of important subjects of great public interest at the 
present time that are traversed by Mr. Ward in these solid 
volumes. The work is more constructive than critical, but 
it deals throughout with live topics and urgent public 
problems. The author takes radical issue with his philo- 
sophic predecessors, and arrives at new results for which he 
''la'mB the sanction of science and reason. FAs the reader 
will perhaps have inferred, the drift of his reasoning is 
toward a great extension of coercive agency and government 
control in the work of social progress. His work is, in fact, 
a vigorous and systematic assault upon the doctrine of 
laissez faire, and the policy of leaving thit^ to spontaneous 
influences and the self-regulation of private enterprise. 
It is, perhaps, the strongest defense yet made of the enlarge- 
ment of state functions for the direction of social afbir^ 
The task was an ambitious one, but the manner of its ^e- 
cution proves that it was not presumptuous. 
^The merits of Mr. Ward's work are unquestionably such 
as to entitle it to the serious attention of students; but, 
I a^de from its intrinsic claims, its logic is so strongly in the 
direction of predominant American tendencies, that it is 
sure to be welcomed by many as a representative exposition 
of American policy and thoughtJ It appeals strongly to 
different classes of thinkers. Bolmy coping with the ripened 
systems of the Old World, it will commend itsdf to many 
^ |who are ambitious about the development of phil- 
osophy on this side of the Atlantic. The work is, 
moreover, of an eminentiy practical sort, and deals with 
the relations of political and social science in their bear- 
ing upon the interests of the community in such a 
way as to entitie it to the consideration of statesmen 
and political economists. Besides, as it offers a new syn- 
the^ of facts, and aims to coordinate into a uniform 
scheme the accepted truths of all the sciences, it can 
not fail to awaken the interest of thinking scientific 
men in all departments. And, as the philosophy of re- 
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li^on is broadly and independently treated, the work is 
certain to have an interest for all schools of religio-philo- 
sopbic speculation and inquiry. As Mr. Ward's work is 
thoroughly up to the times both in substance and spirit, the 
reader will ctf course be prepared for a good deal of f eedom 
and boldness in discussion; but the author is no trifier, 
though, in the courageous expresaon of his «mvictions, he 
goes no further than is justified by the practice of this 
questioning age. 

We may add that the work is written in a style that will 
commend it to popular readers. Mr. Ward makes himself 
perfectly understood, and without effort on the part of 
those who fdlow him. He is at times diffuse, and we think 
the work would have boroe considerable condensation, 
but, believing that the views he desires to promulgate are 
impMlant, the author seems to have been only solicitous 
for that fullness of statement that shall give completeness 
to his meaning in the reader's mind. The references to 
cc^lateral discussion are numerous throughout the text, so 
as to facilitate the following out of any special argument) 
and the index to the work is careful and exhaustive. Mr. 
Ward has been arduously occupied upon his treatise for a 
long time, and may be congratulated upon the perfection 
(rf its form as a product of the book-making art. 

It has been our purpose in this notice simply to ^ve the 
best account we could in so brief a space of the general 
characteristics of the "Dynamic Sociology." /jDur readers 
hardly need to be reminded of o ur dec isive dissent from the 
doctrines_^_the school of which Mr. Ward will now easily 
take the place of the ablest leader J but we have re&ained 
from criticism, that our statement might be as far as possible 
fair and unbiased. There is, at any rate, a great deal in 
this work that is instructive, and to be cordially commended, 
and there are parts of it that we could wish to see more 
widely circulated than they can be in these formidable 
vdumes. Though disagreeing with much that it contains, 
the book is nevertheless to be welcomed as a timdy 000- 
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tributicm to contemporaneous inquiry, and it will un- 
questionably aid in giving a fresh impulse and a fruitful 
direction to the discussion of large and momentoas 
subjects. 
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144. BibUography for 1881. 

History.— Written January 17, 1882. All the 
membors of the stafE of the Smithsonian Institu- 
tion and National Museiun were requested to 
furnish for each Annual Report a list of the papers 
they had published during the year. My con- 
nection with the Institution b^;an in May, 1881. 
Bri^ summaries of the contents of the papers 
wrere uniformly appended. 

^■in"f' Ropdrt of ttw Board of ReKmti of the HnrfHiawniBp IiudtatioB 
for flu jear 1881. Waahlngton, 1883, pp. 134-125. 



Wasd, Lester F. — Evolution of the Chemical 
Elements. 

(Popular Scienoe Monthly, February, 1880, pp. 
526-539.) 

A discussion of the theory of devdopment as 
applied to the elements and consideratioa of the 
facts recently revealed by spectrum analysis seeming 
to favor the theory. 

Previously read before the Philosophical Sodety 
of Washington. 

Incomplete Adaptation as illustrated by the 

History of Sex in Hants. 
us 
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(Amer. Naturalist, Pebniary, 1881, pp. 89-95.) 
Read before the Biological Section of the Americaa 
Association for the Advancement (£ Science at 
Boston, August 37, 1880. 

The paper shows that there exist, in nearly all 
departments of the v^etable kingdom, successive 
degrees to which the process of sexual differentiation 
has attuned, and that in many cases there are 
obvious indications that this process is still going on. 

125 — ■ — Pre-Social Man. 

(Abstract of Transactions (A the Anthropc^c^cal Society 
of Washington, for the years ending January so, 1880, and 
January 18, 1881, pp. 68-71, being the abstract of a paper 
read brfore the Society April 20, 1880.) 

The anatomical characters distinguishing the human 
form from that of the most highly developed anthropoids 
are enumerated, and the several physical causes considered 
which seem to have been most potent in securing their 
development. 

Savage and Civilized Orthoepy. 

(Loc. dt., pp. 106-111 being the abstract of apaperread 
before the Sodety December 21, 1880.) 

This paper consisted prindpally of remarks and strictures 
on the first chapter of the Introduction to the Study of Indian 
Languages, by J. W. Powell, Hi. D., Director o£ the Bureau 
of Ethnology, whidh treats of the pronimciation of Indian 
and other languages. 

-: — Politico-Social Functions. 

(Penn. Monthly, May, 1881, pp. 321-336. Read before 
the Anthropolo^cal Sodety of Washington March 15, 1881.) 

The right, power, and duty of sodety to regulate its own 
operations are ai^ued, and the progress which has taken 
place toward this end in various countries is reviewed. 
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Field and Closet Notes on the Flora of 

Washington and Vicinity. 

(Bulletm of the Philosophical Society of Washington; 
1881, vol. iv., pp. 64-119. Read brfore the Sodety 
January 22, 1881.) 

The paper embraces, amcMig other sub-titles, a Comp(mson 
of Flora of 1830, with that of 1880; a description of the 
lAKaUties of Special Interest to the Botanist; a consideration 
of the Flowering-time of Plants; a Statistical View of the Flora 
as compared with other floras ; an enumeration of the most 
Abundant Species; a statement c^ the most approved 
Classification Adopted by botanists; remarks on Common 
Nantes, and a Summary by Orders and larger groups of the 
number of genera and species found growing in the vidnity 
of Washii^t<ui. 
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145. Dynamic Sociology, or Applied 
Social Science, as Based upon Sta- 
tical Sociology and the Less Com- 
plex Sciences. In Two Volumes. 
New York: D. Appleton and Com- 
pany, 1883. 

HlstMy.-tWritten June i8, 1869, to March 15, 
188^ It vrill be seen in the account that I am 
about to give that these intraUmital dates must be 
taken in a veay general sense, bul^they do correctly 
represent the beginning and the end of my acttial 
writing, alb^t much that I wrote, and notably all 
written during uie first three and a half months, 
never found its way into the book as printed. Not 
only this, but later on more tiian two years were 
largely spent on a great chapter that was finally 
excluded and still remains unpublishedr StUI it 
all has to be counted in the tout ensemble of the 
work. 

In writing this historical sketch of my first work, 

covering so long a period of my early life, I cannot 

of course rely upon my memory. Fortunately I 

146 
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am not obliged to do so. My main dependence is 
my diaries. I have Irept a daily record of my life 
from the age of nineteen. For the first ten years 
it was chiefly written in French, very bad French 
of cotuse. Hie object of this was not to air my 
French, for no one saw it, nor wholly for practice, 
though this was a part of it, but chiefly for privacy, 
as it began with my oourtship in a rural community 
where no one could read it; and it served this 
puipose admirably. But it was continued long 
after my marriage, chiefly for practice. 

In all my early life I was always thinking on the 
deeper problems of nature and of man, and in 
various debating clubs I often ventilated my views. 
It always seemed to me that the last word had not 
been said cm many of the most vital of these, and I 
instinctively inclined to express my own thot^hts. 
I also wrote a good many academic papers in 
which I did express some of them. Bu^ had the 
feding, common to many young mea, mat what 
was called an "education" was a condition pre- 
cedent to any serious effort. I do not know when 
I became fully resolved to b^pn some systematic 
work as scxm as I should receive my first degree, 
but I know that I long carried that resolution with 
me.^ When at last that consummation was ap- 
proaching in the last semester of my collegiate 
ccmrse, this sentiment took a firm hold of me and 
found expression not only in my diary, but also 
in some pencilings which are happily preserved. 
/[Perhaps the most vivid impressicm that my early 
experience left on my mind was that of the differ- 



,,;. Google 



148 



GLIMPSES OP THE COSMOS 



ence between an tineducated and an educated 
person.J I had had mudi to do with both these 
rkinds of pec^le, especially with the uneducated, . 
and/I could not believe that the chasr^ between 
I these and educated people^was due to any great 
, I extent to their inherent nature. J I saw that it was 
J I usually supposed to be by the educated, and I 
I found myself unconsciously combating this view, 
I and ascribing it almost exclusively to the difference 
/ in their education. In various debates I took that 
' side, as between the relative claims of goiius and 
drcumstances. My companions all attributed 
everything to genius, and I would argue the po- 
tency of drcimistances, usually being beaten, 
partly no doubt because the judges could not 
adequately weigh arguments for that side. But I 
remained imconvinced, and the influence of educa- 
tion and envirorunental conditions took an ever 
stronger hold of me. jX have before me an old 
"oraticm" which I wrote in February, 1866, and 
delivered on April nth brfore a certain literary 
dub (the Concordia Lyceum) at its anniversary 
meeting, entitled: "The Importance <rf Intellec- 
tual Culture." I have recently read it for the 
first time since it was delivered. Though sopho- 
/ moric in its style and backward in its ideas, it 
reflects this long-standing view of mine that culture, 
or "education," is everything. Prom that date 
on my ambiticm was to «q)and that id^ into a 
book and give all my reasons in extenso.' But I 
resolved to inhibit my inclinations until I had my- 
self "finished my education, " at least to the extent 
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of earning one academic d^:ree. This was to be 
at the end of the scholastic year of 1869, but, as 
already remarked, with the approach of that event 
my mind turned more and more in that direction, 
and I commenced planning my work as early as 
April of that year. Inmy diary for April 13, 1869, 
I find this entry: "I drew up a rough plan for the 
book I am going to write. I am boimd to com- 
mence it in earnest on my next birthday. I have 
many ideas. Why hold on to them?" ("J'ai 
beaucoup de pens6es. Pourquoi les garder?") 
On many subsequent occasions, as I was pro- 
gressing with the work, I would patise to draw up 
outlines, tables of contents, synopses, and classi- 
fications of heads. Sometimes, but not generally, 
I would date these. I kept aU such things in an 
envelope labeled " Miscellaneous, " to consult 
occasionally and then neglect or forget. In look- 
ing through the contents of this envelopefl find 
what I believe to be the pendlings made at that 
date (April 13, iS6gi)r\ They are made on two 
long, narrow sUps of paper, written on both sides, 
the margins browned with age and imequal ex- 
posure to the light. They bear no date, but they 
have the most ancient look of anything in the 
envelope. They also bear marks of mental im- 
maturity and "vaulting ambition," which reveal 
the crude and undigested state of my mind before 
I entered upon my prolonged task. Still, they 
have a certain historic value that is not possessed 
by any other documents, and they fully bear out 
the statements that I have just been making rela- 
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tive to the chief problem that was occupjTiig my 
thought. For this reason, notwithstanding their 
crudity, and the fact that tiiey were merely in- 
tended for my private giiidance in beginning my 
work, I conclude to introduce them here without 
change. 

j PLAN OP THE GREAT PANACEA 1 
PREPACK 

iNTRODOCnOH. 

Chap. I. Man as distinguished from the lower animals. 
Chap. 2. The influence of education upon a human being. 
Chap. 3. Nature as seen by the educated and by the 
tmeducated. 



Influence op Education. 



Upon the mind. 
" " body. 

" Society generally, 

" Government. 

" Morals. 

" Religion. 

" Material progress. 

" General " 



{Tlie "Books" are entered here in the same order and 
manner as on the notes, which seem to have been tinkered 
at various dates.] 
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BOOK I 

Unitbrsal Education. 

Chap. I . What constitutes a proper system of eduCBtion. 
" 3. How far the education of the masses should be 

carried. 
" 3. Objections to universal intdHgence. 
" 4. Sources of opposition. 
" s. Real barriers to education. 

BOOK — 

M0DB8 OF Acquiring Knowlbdgs. 

Chap. I. Letters. 
" 2. Nature. 
" 3. Reflection. 

{Hie above is all on one ade of (me of the slips. The 
following occurs on the reverse side of the same slip.] 

BOOK 3 

The Field of Human Labor. 

Chap. I. All knowledge is experimental. 
" 3. Man's right over the physical universe. 
" 3. The classiflcation of knowledge into scientific 

and historical. 
" 4. Historical knowledge and what it embraces. 
" 5. Scientific knowledge and what it embraces. 
" 6. Relative importance of scientific and historical 
knowledge. 
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BOOK 4 
The Scibncbs. 

Chap. I. Ttie mathematics. 

2. Physics. 

3. Chemistry. 

4. Natural EKsbwy. 

5. Astronomy. 

6. Geology. 

6. [intended for 7]. Mental philoeophy. 

7. [ " " 81. Moral 

BOOK 5 

HiSTOKICAL KNOWtBDGB. 

Chap. I. General history of events. 

" 3. Philosophy of history, 

" 3. History of human thought. 

" 4. Statistics and their uses. 

[The followii^ appears on one dde of the other slip, evi- 
dently the second, but not numbered.] 



How SHALX. THE RsFORU BE BROUGBT ABOUT? 

Chap. I. Public opinion. 
" 2. Compulsory system. 
" 3. Voluntary system. 

BOOK 7 

The Evils under which Society Laboks and tbrib 
Cause. 

Chap. I. Effects of ignorance. 
" 2. Oppression of government. 
" 3. Tyranny of the church. 
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BOOK 8 
Demands of the Causb. 

Chap. I. Mote time. 

2. Champions. 

3. Clieap publications of standard works. 

4. More independent writers. 

5. Educated rulers. 

6. Educational journals and tracts. 

7. Missionaries. 

BOOK — 

VaLUS of THBtntBTtCAL KnOWISDGB TO iHDunRT. 

Chap. I. Invention. 

" 2, Agriculture. 

" 3. Manufactures. 

" 4. Commerce. 

" 5. Communication. 

[The following appean on the other ^de o£ this second 
dip.] 

BOOK LAST. 

Results which will Flow prou Increased 
Intelligence. 

Chap. I. Charity for human errors and tolerance of 
opinion. 
" 2. Diminution of crime. 



3- 

" 4. Enlarged liberties. 
" 4. [intended for 5]. Universal brotherhood. 

On the same side of the slip last quoted from, 
but reading in the opposite direction, so as to 
require it to be reversed, are a number of sentences 
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Standing under the general head: "Destiltory 
thoughts." I will not repeat them here because 
they are scarcely different from hundreds of others 
that I have jotted down from as far back as I can 
remember, but perhaps there are none earlier than 
these. I have a httle book five inches long and 
three inches wide, containing 182 pages, which is 
nearly full of them. It bears date Jan. I2, 1870, 
but entries in it show that it covered the years 
1870-1872. The thoughts recorded in it were 
revised at a later date and the chapter of Dynamic 
Sociology to which each applied was written over 
them. Most of them were embodied in the work 
as tJie chapters were reached, often without change 
in the phraseology. But this is by no means all. 
Such thoughts were always occurring to me (see 
Pure Sociology, pp. 442-443), and I formed the 
habit of calling them "inspirations" and recording 
them immediately, lest they escape. After 1872, 
this was done on separate slips of paper. As I 
grew more methodical I began to date them. I 
have two envelopes full of such sUps, one of which 
is labeled "Inspirations used," and the other 
simply "Inspirations," implying that they have 
not yet been unbodied in any work of mine. A 
great number of the former were incorporated in 
Dynamic Sociology in the manner described for 
those recorded in the little book. The " used " ones 
still far outmmiber the others. There is only one 
on the memorandum we are now describing which 
it seems appropriate to quote here. It reads as 
follows: 
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"Education forms opinions, opinions beget voU- I 
tions, volitions inspire actions." Here was the/ ■ 
" hierarchy of means to ends" set forth two monthsj 
before a word had been written of the book. But 
I find it drawn up on pages 84 and 85 of the little 
memorandum book much more in detail. Now as 
this must have been written there during the period 
1870-1872, and as the "argument" at the end of 
Chapter VIII was not put into its final form, it is 
of interest to note how long it had been kept in 
mind. I will therefore copy this note literally 
here from the Uttle book: 

Happiness is the end of human existence. 
Progress is that state by which happiness is increased. 
Progress is attained by right actions. 
Right actions result from correct opinions. 
Correct opinions constitute knowledge. 
All opinions are the result of circumstances. 
Knowledge is the result of right circumstances. 
Right circumstances constitute education. 

Ergo, education is the immediate means of 
attaining the ultimate end of human life. 

In this connection I shotold mention that there 
is another scrap of a memorandum written on the 
back of a letter form of the U. S. Bureau of Statis- 
tics, which indicates that I stopped in my official 
work in that Bureau to jot it down on the first 
piece c^ paper I saw. This deals with the same 
subject. It bears no date, and may have been 
earlier or later than the other memoranda. It is 
probably later. It is interesting in calling this 
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hierarchy of means to ends an " argument, " which 
is what I finally called it (Vol. II, p. io6). It is 
even more crude in statement than the others, but 
that very bluntness has a certain force. It k as 
follows: 

1ST Logical Argument 

1. Happiness is the object of all human actions. 

2. A state of progression is a state of increase of human 



3. All progress is due to mental culture. 

4. Hence increase of human happiness can only be 

secured by mental culture. 

2D Logical Argument 

1. Circumstaoces create opinions. 

2. Opinions " actions. 

3. Actions depend upon drcumstances. 

3D Logical Asguuent 

I. Error causes all evil. 
3. Education removes error. 
3. " " evil. 

4TH Logical Argument 

1 . Men do what they think will be best. 

2. They do not do what is best because th^ do not 

know what it is. 

3. Therefore, to make them do what is best they must 

be taught what it is. 

I am inclined to think that this memorandum 
was made before I commenced writing the book, 
or at least before I had advanced far with what I 
called the first real chapter of the book, which 
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after much remodelii^ eventually became Chapter \, 
IX on Utility, in which the subject of human 
happiness is so fully discussed. That chapter 
was originally written in November, 1869. Cer- 
tainly all this indicates what were the main ideas 
that occupied my mind at the time that I was 
planning the book, and that I had woriced out a 
logical method upon which to proceed. ^ 
f The subject of the book, so far as I can find, is 
not mentioned in my diary between the above 
named date (April 13th) and the appointed day. 
Although I did not receive my baccalaureate 
degree till June 30th, and my 28th birthday was 
June i8th, I carried out my resolution, and com- 
menced to write the book on the latter day. To 
use my own words: "Selon une r&olution depuis 
longtemps prise je fis mon d6but en 6crivant un 
livre. II sera consacr6 k la grande cause de 1' 11 
6aucation humaine et il doit exprimer mes id6es, ji 
quoique tant soit peu nouvelles, sur ce sujet." 7 
1 proposed to write an introductory essay, 
merely to see what I could do in tiiat line, and 
without any intention ci publisiiing it or making 
it final. I wrote it on foolscap paper, and foolishly 
wrote on both sides. My idea was to rewrite it 
entirely at a mtich later date, after the rest of the 
book was written. This is what I nominally did, 
only I did not rewrite that, but wrote the real 
Introduction without even consulting it. I wrote 
a little on it nearly every day and finished it on 
October ist. I do not Imow whether I ever read 
it over after having written it. It was filed away 
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in an envelope and iKpt with the rest of the data 
relating to the book. As a preparation for writing 
this sketch I deemed it a duty to brii^ it out and 
give it a careful reading. This I have now done 
(November 17-18, i9io),and made notes upon it as 
I read. It consists of 117 pages of foolscap besides 
a few interpolated pages. No table of contents 
was originally prepared, but it contains three chap- 
ters, one entitled, Nature: the second, Man: and 
the third, Mind: followed by some Condtiding 
Suggestions. After reading and annotating it 
I made the follomng general comment; "The 
chapter on Mind, is by far the best. That on 

^Nature is full of error and false ideas. That 
on Man is mostly wrong, as derived from my 
readings in Agassiz. The style is fair and the 

- diction excellent, but there are sophomoric 
floiuishes. The essay as a whole is unfit for pub- 
lication." In the notes, however, I have called 
attention to a considerable number of adumbra- 
tions of truths that have since come to form a part 
of my general philosophy. The chief defects were 
due to my ignorance of biology and anthropology. 
I had a distinct sense of my incompetency to d^ 
with such subjects, and it vras probably this that 
led me to make the mantiscript incapable, of 
publication. 

On November 15, 1869, I made a b^:inning on 
what I called the book proper, and commenced 
writing the first chapter. That day I bought 
half a ream of cheap notepaper costing one dollar 
the ream, and the whole book was written on that 
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kind of paper, new suppEes being ptircihased when 
the old ones were exhausted. The paper is very 
thin, and in revising the chapters years later thicker 
paper was used, so that it is easy to see how much 
of the original was retained and how much rejected. 
This first chapter I think I called Utiliiy, but as 
the first page no longer exists, I am not certain as 
to that. It is what is now Chapter IX, still called 
Utility. No table of contents was drawn up, but 
the (ttder in which the chapters were written indi- 
cates the proposed treatment. This chapter was 
finished on November 30, 1869, and the statement 
is made xmder that date that it aims to demon- 
strate that happiness is the object of human actions. 
My ignorance with regard to it in general is due 
to the fact that very little of the original remains 
in Chapter IX after revision. This will be ex- 
plained at a later stage. 

The whole of this cliapter was written at my 
oflBce in the Bureau of Statistics. From Jtme i, 
1869, to November 30, 1875, all the depMtments 
of the government closed at 3 p.m., and it was my 
habit, after finishing my ofiicial day's work, and 
after all the others had gone, to remain an hour, 
sometimes two hours, and write on my book. 

On December 2, i86g, I commenced writing the 
second chapter, which was called Progress. It 
corresponds to Chapter X, with the same title. 
It was finished on February 2, 1870. It was 
chiefly written at the office, but, as I wrote Sun- 
days, a portion must have been written at home. 
On Sunday, December 19th, for example, I wrote 
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seventeen pages without rising. Whether I 
brotight the manuscript home on Sattmlays for 
the purpose, or whether I merely noted the p^e 
number and, knowing what was last written, went 
on with it, I cannot tell. The several subheads are 
not generally mentioned, and most entries simply 
state the nimiber of pages written that day, but 
on January i6, 1870, "I began a discussion of the 
origin and influence of religion. " I was appointed 
to deliver a lecture at the Sunday Lyceum on 
February 20, 1870, and I concluded to use the part 
of this chapter relating to religion. I remodeled it 
considerably, adding several pages. It was de- 
livered at the time appointed, and was very weD 
received by the members. One of them borrowed 
it to read by himself. 

The third chapter was the one on Kncvdedge, 
which now forms Chapter XIII. This shows that 
I was far from having perfected the logical arrange- 
ment of subjects. This chapter was begun cm 
February 3, and finished cm March 30, 1870. It 
was written at both ends of the line, and on many 
days I would write a number of pages at the c^ce 
and more at hcnne in the evening. How I did this 
I do not know, but presume I brought pages home 
to go on from, and took the last cme written at 
home to the office the next morning. Very few of 
these old original pages remain. In the final 
manuscript it was mostly rewritten. I numbered 
them not by chapters, but for the whole book. 
The first chapter contained only fifty-one pages. 
The second was much longer and ended on page 
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234. The third was also relatively long, and 
carried the work to page 421. On April ist, I 
commenced the £ouri;h chapter which I called 
Circumstances. This finally took the form of the 
present Chapter VIII, and the name Adaptation. 
It was completed on May ist. This was also 
written in the two places, but I divided up the 
subjects and wrote on one subject at the office and 
on anotiier at the house. I do not know what the 
subjects were, and I suppose I left the pages 
written at the house unnimibered till all was done 
and then numbered them to follow the first part. 
So little is left of these old pages that nothing can 
be learned on these points. On April 28th the 
500th page had been reached, but 28 additional 
pages had been written at the house. What were 
pages 477, 478, and 507-510 still stand with numer- 
ous erastu^s and interlineations. 

On May 2, 1870, I commenced writing the 
chapter on Opinions, which was called Chapter 
V, and is now Chapter XII, but the word is now 
used in the singular. This chapter was written 
almost entirely at the office, and was finished on 
May 29th, but on May 8th I began to write the 
sixth chapter, viz., the one on Actions, at the 
house, and I carried both chapters along in this 
way, usually writing some on both chapters every 
day. Sometimes I would get to my office half an 
hour before 9 and write awhile before business 
began. Some mornings I would get up early and 
write an hour before breakfast. For some reason 
I stopped -writing at the office about May 21st, 
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and wrote only at home after that date. Sundays 
I wrote about all day. On June 12th I wrote 
twenty-three pages. On June i6th I got up at 
five and wrote ten pages before breakfast. These 
entries show how great my zeal was in the work. 
On June i8th occurs this entry: "Wrote 7 pages 
and finished the chapter on Actions. This com- 
pletes the first volume which I began just one year 
ago to-day." 

We are now in condition to draw up the scheme 
of the first volume. It was to consist of an intro- 
duction and six chapters as follows: 

Introduction. Written June 18 to Oct. i, 1869. 
Chapter I.— Utility. Written Nov. 15-30, 1869. 

II.— Progress. Written Dec. 2, 1869, to Feb. 2, 

1870. 
III. — Knowledge. Written Feb. 3 to Mardi 30, 

1870. 
rv. — Circumstances. Written April i to May i, 

1870. 
V. — Opinioos. Written May 2-29, 1870. 
^ VI. — Actions. Written May 8 to June 18, 1870. 

- ^r'\'*'/ j I wrote nothing more during the year 1870, being 
' . '* V i^®^ worn out with this work added to my law 
\;' . "^ , . (course and the work I was doing on the Iconoclast 
k . s - > '■■ ' '(see Nos. 7-70, Vol. I, pp. 42-244). 

As we have seen, the section that I wrote on the 
origin and influence of rehgion was made to form 
part of the chapter on Progress. As time went on 
I reflected on the subject and finally decided to 
write something on government corresponding to 
what I had written on religion. But for some 
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reason I did not think of having it form a part of 
the chapter on Progress, and contemplated it as 
a distinct chapter. I proposed to begin it on the 
first day of 1871, and accordingly I find this entry 
under that date, which happened to fall on Sunday: 
"Wrote three pages preparatory to writing a 
treatise on government the same as I did on 
religion." I wrote mwe ca- less nearly every day 
and finished it on February 23d. It was all 
written at the house. I wrote it on the same kind 
of paper as I had always used, but do not say how 
many pages it contained. It must have been a 
long essay, and have contained much more than 
the amount devoted to that subject in the present 
Chapter X (forty printed pages; Vol. II, pp. 212- 
252). In none of the several drafts of the contents 
of the book that I find among the miscellaneous 
papers is Government ever given as the title of a 
chapter, and I probably soon concluded to include 
this treatise in the chapter on Progress, as I had 
that on religion. In the final lorm. the treat- 
ment of government precedes that of religion. In 
looking through the manuscript of Chapter X, I 
find a considerable number of the original pages 
retained with corrections. In the upper right-hand 
comer occur letters of the alphabet which were 
given them in lieu of numbers. Though many are 
missing, it is clear that the English alphabet was 
first exhausted, and then the Greek alphabet was 
used as far as it would go, and finally the German 
script was used. The last page retained is num- 
bered with the German H. TTie original manu- 
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script on government therefore seems to have 
consisted of about seventy-five folios. This way 
of numbering the pages seems to imply that I 
intended to interpolate this manuscript in some 
manner, and not to have it follow the chapter on 
Actions. But it was intended to fonn part of 
Vol. I, for on February 23, 1871, this entry occiu^: 
" I wrote the whole evening in my book and finished 
my chapter on Government. My first volume is 
now done. " 

I was now prepared to enter upon what I re- 
garded as the real subject of the work, viz., Educa- 
tion. The six (or seven) chapters constituting the 
first volume were only preparatory to this, that is, 
th^ constituted the argument for the justification 
of a treatise on education. But again I waited 
for an appropriate moment to begin. The IconO' 
clast and my law studies were still going on, and 
for the latter I wrote an elaborate essay on "Title 
to the Soil, " which drew a $20 prize. On June 12th 
I took my degree of bachelor of law, and on the 
1 5th was admitted to the bar of the Supreme Court 
of the District of Columbia. My natal day (June 
1 8th), on which the book had been begtm two years 
before, seemed to be a suitaHe date for beginning 
the second voltune. It was in fact begun on that 
day, when' I commenced writing the long chapter 
on Education, which was destined to occupy me 
for more than two years, and then to be ultimately 
cast aside as unworthy of pubUcation.] I wrote on 
many days in August, and then took a Itmg rest, 
including a "big hunt, " and did no more till Octo- 
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ber 22d. By that time the Iconoclast had suspended 
and I was reUeved of the onerous duty of editing it 
and contributing most of its matter. On October 
22d I read over what I had written and resumed 
work. On the 24th I record that I "finished the 
subject of ' What constitutes education. ' " It was 
in ijiat section and at that time that I &amed my 
definition of education, though not in the exact 
WOTds of the final definition. This section ends oa 
page 110 oi the manuscript. I did not seem to 
have much zeal for this work during the fall of 
1871, as I wrote only occasionally of an evening. 
I was taking a course in practical chemistry and 
had to go out on the hill and work in the laboratory 
in the evening. This work was for the master's 
degree that I was seeking. 

I was dissatisfied with this inability to work 
nights on the book, and on January 6, 1872, I 
resumed my habit of remaining after office hours 
to write. But instead of taking the chapter on 
Education to the office and continuing it there, 
I left it at home to write on it when I could, and 
opened a new chapter at the office, to be written 
independently of tbe other. This was the chapter 
on Society, which was then intended to consti- 
tute the second chapter of Vol. II, and to follow 
the one on education. What is left of it is now 
embodied in Qiapter VII, which concludes Vol. I. 
I wrote oa both these chapters as I could till 
spring. On April 15th I read over what I had 
written at the office, and on the 21st I "looked 
rapidly over most of my chapter on education." 
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By May ist I had one hundred pages written on 
the Society chapter. This method of work was 
continued until July i ith, when I stoj^sd writing 
and did no more in 1872. 

On January 4 and 5, 1873, inspired somewhat 
by a y]s\t diuiig the preceding holidays from Dr. 
Wm. B. Owen of Lafayette CoU^;e, to whom I read 
large parts of my manuscript, I resumed work in 
earnest upon it. I was taking a course in practical 
anatomy (dissection) which constimed my evenii^[s, 
but I wrote from three to four or even five nearly 
every day at the office on society and most of my 
Sundays at the house on education. I record that 
on February 3d, I "commenced the subject of 
Modes of Acquisition" (see Vol. I, p. 524). That 
phrase is now coming into current use. TTie spring 
and summer of 1873 were largely occupied with 
building operations, which continually interrupted 
my literary work. I had also entered upon my 
scientific pursuits, especially my botanical studies 
(see No. 119, Vol. II, p. 449), and was generally 
engrossed in such outside matters. Still, I had oc- 
casional spurts of enthusiasm, and wrote consider- 
able whenever I could, especially on the education 
chapter. On August 17th, I finished the section 
entitled: "How shall education be conferred?" 
This b^an on page 201 of the manuscript and was 
commenced in April, 1872. It ends on page 500 
and covers an immense field. On August 19th the 
section entitled, "What knowledge shall be con- 
ferred?" was begun. This is the last section of 
that chapter, and as I neared the end I acquired 
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renewed interest and wrote rapidly nearly every 
day, completing it on September 26th. I then 
read it all over and on the 30th it was done. 

This chapter, as I have stated, was excluded 
bodily from the final work, the reasons for which 
will be ©cplained later. It was laid aside and still 
remains exactly as it issued from my pen on the last 
named date. It lies before me now intact with 
its 650 folios written in a plain, legible hand, as 
ea^ to read as print. It was written, as we have 
seen, from Jime 18, 1871, to September 26, 1873, or 
during a period of two years, three months, and 
one week. I will interrupt the strictly chronologi- 
cal record here given in so far as to complete the 
history of this excluded chapter, which is very 
brief. On March 23, 1880, I commenced reading 
this manuscript and finished the same on the 28th. 
I noted the sections on separate slips and made a 
few comments at certain points. On the last 
named date I say: "Finished reading my old 
chapter on Education. I find it far superior to my 
most sanguine expectations. It is too long to go 
in my book and too systematic to break up. So 
I shall have to use it in some other way if at aU. " 
I have now (November 18-24, 1910) read it again 
and with especial care. I have greatly extended 
the notes and comments of 1880. The following 
is the general remark appended to those notes on 
the completion of the review: "Written with great 
vigor and generally in good style. Contains many 
things nowhere else written by me, including some 
very fine passages and splendid illustrations that I 
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could not now write, having foi^gotten the details. 
It also contains many hints at principles since 
developed by me. It might be published after 
careful editing. It needs to be made much more 
impersonal. " 

At neither of these dates was any systematic 
table of contents of the chapter drawn up. I have 
now (Dec. i, 1910) done Has, and it is as follows: 



Introductory remarks without heading pp. 1-36 

Education more dearly defined " 37-46 

In what education consists " 47-110 

Who shall be educated? " 111-300 

How sha ll education be conferred? " 201-500 

Literature (no heading) " 206-303 

The school ( " " ) " 304-392 

Objects ( " " ) " 393-500 

What knowledge shall be conferred? " 501-630 

Conclusion " 631-650 

The chapter on Society had long been in 
abeyance, but having now finished the cme on 
Education, 1 resumed work on the other the 
second day of October, 1873, "beginning on the 
I92d page." Looking through the manuscript of 
Chapter VII, I can detect these old original pages 
whenever they remain. The page numbers were 
written over the top in the middle. These numbers 
are now crossed off and the new numbers written 
in the upper right-hand comer. Of these old pages 
those nimibered 181 and 196 remain, but none 
between these. The old page 181 falls on page 523 
of Vol. I as printed, and 196 on page 527. This 
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shows racactly where I was then writing, viz., on 
Modes of Acquisition and their classification, but 
this was all rewritten and the old matter rejected. 
The next day (October 3d) I said: "Wrote slowly. 
My subject is now taking definite shape and I shall 
have no trouble in going on." And on I went, 
writing a lai^ amotmt nearly every evening. On 
the 27th I say, "Finished Producers and took up 
Non-producers," and on November 2d, "Finished 
the subject of Accessories to Production." The 
next day I " commenced about the parasitic class. '* 
On the nth I "finished the Preservative and com- 
menced the Reproductive Forces." On the 30th 
X "finished the subject of Marriage and began the 
Geneas of Modesty." This day's work brou^t 
me to page 492 of the old manuscript, which is 
renumbered 504, and ends near the top of page 639 
of Vol. I of the printed book. I mention this 
because there was a long interruption of my work 
on the book at this point. It was not resumed till 
March i, 1874. The interruption was mainly due 
to building, by which the family were almost com- 
pelled to live in the kitchen for a long time. "WTien 
the builders finally got through and left there were 
many minor things that I was obliged to do myself. 
On the last named date (March i, 1874) I 
resumed work where I had left off three months 
before, and went on about as usual. On March 4th 
I "finished the Genesis of Modesty." On the 6th 
I took up the next topic saying; "Was a long time 
getting to writing. Had to look back and get my 
bearings and make a beginning on the new subject 
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of the relations of the sexes." On the 17th I 
"finished the Reproductive Forces," and on the 
20th I "commenced the new division of the Non- 
essential Forces." On April i6th, I "finished the 
Esthetic Forces," and on the 17th "made a two- 
page commencement on the Moral Forces." On 
June i8th omurs this entry: "It being my (33d) 
birthday I determined to complete the outline 
of my book which was commenced five years ago 
to-day. I therefore staid at home and finished it 
by writii^ about a dozen pages. The entire work 
consists now of about 2500 pages of conmiercial 
notepaper,thetwovolumesbeirignearIyequal. . . . 
I consider this only the outline and intend to give it 
a thorotigh revision after about two years' reading 
and maturing the subject. Then I propose to 
public it, and if it fails, let it fail. " 

There the matter rested till August 13, 1874. I 
had been thinking about writing something on the 
appUcation of the principles I had laid down, and 
on that day I wrote: "I have concluded to try to 
write a supplementary chapter on the improvement 
of society. I made a beginning, writing one page." 
I wrote it at my office in the Bureau of Statistics, 
doing a little on it nearly every day for more than 
a month. September 15th is the last record of 
work done, and there it ended, but of course in a 
wholly unfinished state. The manuscript contains 
seventy-eight pages of the same kind as all the rest. 
No title was given to it and there are no headings 
or subdivisions. It is simply an introduction to 
the subject. The" words: "Concluding Chapter 
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(XV) Meliorism," are now written over the top 
of the first page in pencil, but this has been done 
recently. I had never heard the word " meliorism " 
when I wrote it. But later, as will be seen, I did 
propose to call this chapter Melioration. It was 
entirely ignored in the final make-up <^ the. book. 
I have read the manuscript over with some care 
since I commenced this sketch (November 19-20, 
1910), and made a few notes. It is fairly well 
written and contains hints at a number of modem 
principles, but I do not now see what use can ever 
bemadeof it. 

Conformably to my resolution, I stopped writing H 
entirely and devoted myself to exten^ve readii^ 
and to scientific studies that I considered necessary 
to prepare me to revise o» rewrite the book. Not 
a word was written during the entire year 1 875 , but 
it was in that year that I made my five-months 
campaign in the Far West and the large collection 
of plants. Much of the winter was spent in prep- 
aration for this, and the autumn was devoted to 
working up the collection that I made and in other 
botanical work. But I also did much reading that 
year, including Bacon's Instauratio Magna (in 
Latin), Whateley's Logic, Spencer's First Principles, 
Principles of Biology, and Principles of Psychology, 
Lyell's Principles of Geology, and Draper's Conflict. 
I also commenced reading Comte's Positive Phi- 
losophy. This last, the six volumes in French, was 
finished on March 26, 1876, and in April I com- 
menced reading Haeckel's works (see No. 85, Vol. 
II, p. 64). All this reading and scientific wodc 



Di. Google 



172 gUmpses of the cosmos 

decided me to lay a scientific foundation for my 
ibook, and also to write a historical part, -ul had 
begun to see that what I was writing was sociology, 
and that I should try to do something original in 
I that science. The sociology of Comte was not 
what I aimed at, and Spencer's sociology was not 
yet published, although his Study of Sociology had 
been running through the Popular Science Monthly 
sine* that journal was started in May, 1872, and I 
had read all the articles. But Spencer's sociology 
was even less in harmony with my ideas than 
Comte's. I was an apostle of human progress, and 
I believed that this could be greatly accelerated by 
society itselE.ifJl therefore wanted a progressive 
sociology, anait seemed to me that that was the 
science naturally adapted to its fmtherance. But 
I did not exactly like the phrase "progressive 
sociology," and I continued long to seek for a 
better one. I saw that the word "dynamic" was 
generally used in the sense of change or movement, 
and it seemed appropriate to any science that deals 
with a changing state. Comte's long treatment of 
Social Dynamics {Dynamique sociale) interested 
me, and I was tempted to use it as the title to my 
book. But I also wanted to call the book Sociology, 
and how to bring about the compromise was the 
question. Of coiurse I could say Dynamic Sociology, 
but I dreaded innovation, and that phrase, so far 
as I knew, had never been used. It does not occur, 
I think, in the whole of Comte's treatment dL 
Social Dynamics, either in his fifty-first lecttire, so 
entitled, in Vol. IV of the Positive Philosophy, or 
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in Vols. V and VI, which are the prolonged expan- 
sion of that lectiH^e. Under the date of April 8, 
1876, 1 find this entry in my diary: "I commenced 
to prepare at the office a sort of prospectus of my 
book. " In the envelope of miscellaneous matters 
relating to Dynamic Sociology, I find this "pros- 
pectus " with the date (April 8, 1876) written in the 
upper left-hand comer. It is on one side of a half 
sheet of foolscap. As it is the very earliest date 
at which either of the above-mentioned phrases 
appears, it has a special historical value. It gives 
the proposed contents of Vol. I only, and on the 
right is an estimate of the number of pages to be 
devoted to each topic, all of whidi together foot 
up 550 -pages. It is written in pendl, very light, 
but legible. The following is a literal copy of tiiis 
document: 

April 8/76 
SOCIAL DYNAMICS, oh DYNAMIC SOCIOLOGY. 

Vol. I. — ^The Method. 

Introduction pp. 50 

Part I. — Historicai Division. 

Chapter I. — History ol Sociology . . . - 50 
" II. — Comte and Spencer . . - 50 

" III. — Present state o£ the sdence 50 

Past II. — Data t^ Sociology. 

Chapter I. — Nature 50 

II.— Man 50 

" III.— Mind 50 
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Paht IV [Intended for IIX\.— Progress. 

Chapter I. — Natural vs. artificial Progress . as 

II.— Utility 25 

" III. — Progression . - 50 

" IV. — ^External influences (Circumstances) . 25 

" v.— Internal " (Kno^dedge) . 25 

" VI.— ActicMis 50 

5S0 

The second volume, had I drawn it up, would 
probably have consisted of the two great chapters 
on Education and Society. Possibly I might have 
added the tmfinished one on the improvement of 
society. It will be seen that Parts I and II were 
imwritten, but their introduction here shows that I 
had already vaguely in my mind the plan of the 
first six chapters of the work as it finally appeared. 
I said that I would copy this prospecti^ literally, 
but there is one impcrtant respect in which I have 
not done so. This consists in the fact that there 
are two lines drawn diagonally across the sheet, 
crossing in the middle, and thus cancelling the 
whole proceeding. In short, after drawing it up I 
entirely suppressed it, as after all not meeting my 
views. The wonder is that I did not destroy it 
altogether. And yet, how fortimate that I did not ! 
That will be clearer with the next step. It will be 
remembered that I only said that I "commenced" 
preparing the prospectus on April 8th. There is no 
record of its completion, but I find another paper 
exactly similar to this in outward appearance, and 
bearing every evidence of having been done in the 
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same way. This is similarly dated in the upper 
left-hand comer only two days later, and is as 
follows: 



{^ April 10/76 



Vol. I — DocTWNK. ' 



Part I. — Historical. 

Chapter I. — History of Sociology . . - 25 

" II. — Comte -50 

" III. — Spencer 50 

" rV. — Present State of the sdence . 25 

Past U,~Dala. 

Chapter I. — Nature = Cosmology . -So 

" II. — Life -Biology . -SO 

" III. — Man^Anthropoli^y . . - 50 

" IV. — Mind = Psychology . , , .50 

" V. — Society™ Sociology .... 200 

600 
Vol. II. — Method. 

Chapter I. — ^Utility 50 

" II. — Progress , 100 

" III. — Circumstances . . . . 50 

" IV. — Knowlei^e . . . . .50 

" V. — Opinions 50 

" VI. — ^Actions 100 

" VII. — ^Education 200 

600 I 

The first fact that strikes the eye is the absence 
of a title. Had I destroyed the other draft, it 
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would have been about a year later that the phrase 
Dynamic Sociology would have occtiired in the 
record. And here is the place to remark that I 
finally adopted that title without knowing that it 
had been used before. By this I do not mean to 
daim credit for it, because it was used by Comte 
before I was bom, only I was not aware of that. 
ij: did not read the Politique Positive, in which it 
figures so extensively, till 1894, when I first visited 
the Domicile (10 rue Monsieur le Prince) and 
purchased it in the same room in which Comte 
wrote it. 1 It was not until I had read that work and 
discovered that I had been so long anticipated by 
Comte, that I had the curiosity to search carefully 
throi^h the Pkilosopkie Positive to see whether 
perchance it might occur also in . that work. I 
succeeded in discovering two passages in Vol. IV 
in which Comte used the phrase. These are on 
pages 263 and 412 of the edition of 1869, which is 
uniform in pagination with previous, but not 
(imfoitunately) with subsequent editions. Tliere 
may be other cases, but these are all I have thus 
far found. To the question why I did not discover 
these uses of such an important combination of 
words when I read the Pkilosopkie Positive, the 
answer is that when I read that voltmie In January, 
1876, the question of a title was not yet seriously 
occupying me, and I might easily have overlooked 
the importance of these words. Again, my habit 
was to have French works read to me by Mrs. Ward, 
and in simply listenii^ to another it' would be 
easier to miss such a combination t^an if I had 
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seen it myself on the page. Add to this that the 
first passage in which Comte used it is in his forty- 
eighth lecture, on the positive method, and the 
second is in his fiftieth lecture, on social statics. It 
was not imtil I read the fifty-first lecture, on social 
dsrnamics, that my attention was strongly drawn to 
the word dynamic, as a substitute for my word 
progressive, and I do not find this phrase in that 
lecture. After reading that lecture I was inclined 
to call my book Soc^ Dynamics, and it will be 
noticed that this title occurs first in the cancelled 
prospectiis of April 8th. But there was a serious 
objection to that title. I greatly desired to have 
the word sociology appear in the title. Comte 
fiirstusedit ("coined" it) on page 185 of that same 
volume, and I fell in love with it. The problem 
was to combine the word dynamic with the word 
sociology, and what more natural than simply to 
put them together? Comte did it in 1839, and I 
did it in 1876, in both cases as a simple logical 
process of the mind. But I did it haltingly. I 
feared innovation. If I had found it in Comte I 
should certainly have cited volume and page, and 
thus escaped responsibility. As it was, through 
dislike of neoterism, I still at that date leaned in 
favor of the name Social Dynamics, which Comte 
had sanctioned. 

The other differences between the two prospec- 
tuses are very apparent. I must have done some 
heavy thinking in those two days. For the first 
time the great chapter on Society, which had always 
followed the one on Education, was removed from 
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that illogical position and placed in its pr<q>er 
relation to the other great fields of nature, after the 
chapter on Mind. Moreover all these great depart- 
ments of nature were now recognized as the subjects 
of so many sciences, and Cosmology, Biology, An- 
thropology, Psychology, and Sociology emerged for 
the first time in my scheme. The six chapters of 
the last part of Vol. I of the earlier prospectus 
were relegated to the second volume, as dealing 
with the method. In the first prospectus the 
chapter on Opinions, which was then written, was 
inadvertently omitted, and a chapter on Natural 
vs. Artificial Progress was introduced, which was 
suppressed in the second prospectus. Here also a 
chapter on . Life (Biology) appears for the first 
time. In fact,tthis prospectus is a near approach 
to the final fonn of the scheme^ 

All of Vol. I, as thus planned, with the exception 
of the long chapter on Sociology, was as y^t im- 
written, and I now began to feel qualified to 
undertake to write it. On May 24, 1876, occurs 
this entry; "Looking over the prospectus of my 
book I concluded that I could profitably write out 
the Introduction here at the office and accordingly 
I made a beginning on it of 4 pages (official note 
paper), " This shows that the prospectus, made at 
my office, was still there, and I was staying after 
hoiu^ to work on my book. The words in paren- 
thesis need explaining. On glancing at the manu- 
script I see that they are true. It is written on 
official note paper. The Department allowed us 
to draw this for private use; I think, in fact, we 
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were aU furnished with a certain allowance. Some 
used it, but I never did, not considering it in good 
taste, and a considerable amoimt had accumu- 
lated in the drawers of my desk. It was getting 
soiled, and unfit for use, and I decided to cut the 
sheets in two and use it for manuscript. Every 
other page has the official heading: "Treasiuy 

Department, Bureau of Statistics. , 187 . " Of 

course I wrote on the blank side of these sheets. 
I stayed to write after office hours several times 
during May, and wrote 24 of those folios. I then 
ceased for some reason, to me now unknown, and 
did not resume till Aug. 2d. Then I wrote nearly 
every day and finished the Introduction on Aug. 
31st. No more was done till Nov. 13th, when I 
interpolated the discussion of the "paradoxes of 
nature" (Vol. I, pp. 45-53). 

I had now not only read Comte's Positive Phi- 
losophy, but had placed it within easy reach by 
posting it into my index rerum (see No. 487, 
sketch) which had become my main depend- 
aice, and I was ready to write the sketch 
of it to form the first chapter of the book 
according to the scheme drawn up in April. 
On Dec. 13, 1876, 1 began this work, still writing 
at my office, as before. By the 26th I had 
written 39 folios, and I found it impossible to 
proceed farther away from Comte's volumes, 
which were at my house and could not well be 
taken to the Department. I therefore took 
the manuscript home and wrote the rest of the 
chapter there. I did not resume writing, however, 
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till Jan. 7, 1877, and then I wrote rapidly and 
finished the chapter on the 29th. 

On Feb. 15, 1877, I find this entry: "I com- 
menced writing a little additional to my Introduc- 
tion, chiefly in support of the right of society to 
adopt progressive measures. " This discussion 
begins on page 61 and ends on page 64 of Vol. I. 
On March 2d and 3d I interpolated another dis- 
cussion into the Introduction, viz., that of negative 
and positive social progress. It begins on page 55 
and ends on page 61 of Vol. I. These interpolations 
were made by using the letters of the alphabet 
affixed to the last preceding page. In this case it 
went exactly from a to z. The first of these 
interpolations was made at the house and the 
second at the office. 

^On March 12, 1877, I commenced writing my 
critique of Herbert Spencer's works so far as read, 
which was to fonn Chapter II. It was to be 
confined to the Synthetic Philosophy, but I drew 
the Social Statics from the library of the Treasury 
Department on the 23d and looked it through. 
I finished reviewing the First Principles on the 
25th, the Principles of Biology about the 31st, and 
the Principles of Psychology on April i ith. This 
was all that I had been able to obtain, althotigh 
the first volume of the Principles of Sociology 
appeared in England in 1876, and I had written 
to the Appletons for it without receiving any 
response.j This chapter was written at the house. 
After finishing it I almost immediately wrote my 
article on "Cosmic and Organic Evolution" (see 
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No. 89, Vol. II, p. 148), which grew out of it and 
is really included in it. 

There is another prospecttis of the book dated 
April 2, 1877, although there is no record of pre- 
paring it on that day or at any other time. I need 
not introduce it here in full because it so closely 
resembles the one dated April 10, 1876, which I 
have introduced (supra, p. 175), butlwillstatethe 
particulars in which it differs from that. Over the 
top is written : "Prospectus of Dynamic Sociology." 
The word Doctriiie does not occur after "Volume 
I. " Opposite Chapter II are the words: " Auguste 
Comte " instead of simply " Comte, " and after Chap. 
Ill, "Herbert Spencer" instead of simply "Spencer." 
In Part II the chapters are given exactly the 
same as in the earlier prospectus, but Chapters 
III and IV are marked to be transposed, thus 
placing Mind (Psychology) before Man (Anthro- 
pology), which order was subsequently followed. 
Vol. II is made to consist of two parts, of which 
Part I, called " Doctrine, " consists of the same six 
chapters as before, and Part II, called "Method," 
contains the chapter on Education only as Chap. 
VJT. To this prospectus are attached three "refer- 
ences" in the form of footnotes, called respectively: 
(i) "Outline executed;" (2) "Unwritten; "and (3) 
"Outline very imperfectly sketched." The several 
chapters are followed by these numbers, as follows : 
(i) Introduction; Vol. I, Chapters 11, III, and V. 
Vol. II, Chapters I-VII, i. e., the whole of it. (2) 
Vol. I, Chapters I and IV of Part I, and Chapter II 
of Part II. (3) Includes Chapters I, III, and IV of 
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Part 11. These are aJl easily explained except the 
last. What I meant by "Outline very imperfectly 
sketched" is the question. As I had not yet writ- 
ten a word on what are now Chapters III, V, and 
VI, which are the ones so designated, I am obliged 
to infer that I had reference to the treatment o£ 
the subjects "Nature," "Man," "Mind," in the 
old original "Introduction" (see supra, pp. 157, 
158). If so, they certainly were "very imperfectly 
sketched. " But it shows that from the very outset 
I had had these three great fields of phenomena in 
my mind as the ones imderljdng my entire subject. 
The omission of "Life" or "Biology" from that 
original paper was due simply to the fact that I 
included it imder "Nature. " The number of pages 
assigned to each chapter was the same in this pro- 
spectus as in the earUer one, but either at that or a 
later date I had been counting not only the pages 
of my already written maniacript, but the number 
of words on a foho and the ntmiber on an average 
printed octavo page, and I find written at the 
bottom of the first sheet of ttie prospectus (the 
voliunes are on separate sheets) the words: "Count 
3 pages of note to one print. " On Dec. 30, when 
Prof. Wm. B. Owen was my guest during the 
Christmas holidays, and I had read him, at his 
desire, large portions of the book, it is recorded 
that "we coimted up all the pages I have written, 
and by counting the words of MS. and of a book 
(Spencer) we made a calculation showing that I 
have now written enough with [within] about 200 
printed pages to make two 600 page volumes." 
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It may have been at this time that I appended the 
above-mentioned note to the prospectus. 

On May 3, 1877, I commenced at my office to 
write up the subject of the genesis of feeling, 
which I finished on July 23d. Most of it was 
written in July. That essay now fonns the first 
part of Chap. IX, and underwent only slight change 
in the final revision. By this time I had finished 
reading Spencer's Principles of Sociology, Vol. I, 
and on July 25th I commenced reviewing that as a 
simple continuation of what I had written on the 
earHer voltunes. It was finished on Aug. 7th. 

Eight months elapsed before I again put pen to 
paper on the Dynamic Sociology, but I had not 
been idle. I was simply qualifying myself to 
b^;in the final draft of the work, most of all that I 
had thus far written being looked upon in the 
light of a rough draft or preliminary, tentative 
outline sketch. On April 10, 1878, just two years "1 
after drawing up the first complete prospectus, I 
set in in earnest to write the book itself. But the 
new Introduction and the two chapters on Comte 
and Spencer were sufficiently modem to stand as 
integral parts of the work, and I began with what 
I still called "the chapter on Nature." On the 
25th "I got out my oldest manuscripts and com- 
menced reading them over." To this statement I 
add: "They are wholly obsolete." On the 26th 
" I finished reading my essay on ' Nature. ' " And 
I added: "I can use very Uttle of it." In fact I 
used none of it, and the manuscript is wholly new^ 
On May 7th I "finished my chapter on the Cos- 
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mology." The final manuscript does not show 
what title was then given to this chapter, but it 
probably conformed to the prospectus, L e., 
" Nature. — Cosmology. " After resting for a week, 
on May 14th I "resumed my writing." And I 
add : " I am writing a supplement to my last chap- 
ter, on the properties of matter, introductory to 
the chapter on biology." On the i6tii occurs this 
entry: "Wrote 6 pages, but 2 of them were wasted. 
I argued myself round on the opposite side from 
what I first tried to establish. " Truly books are 
like laws and sausages. Our respect for them 
diminishes in proportion as we know how they 
are made! This supplementary discussion b^ins 
on page 285 of Vol. I. It was finished, and with 
it the chapter on Cosmology, on May 20, 1878. 

I — As above intimated, I considered this chapter a 
natural antecedent to the one on Biology, being 
already finnly imbued with the idea of the com- 
plete continuity of all the great departments c^ 

/nature in the order of the Comtean hierarchy. 
On May 22d, I began writing the chapter on 
Biology. I wrote steadily and rapidly nearly every 
evening, and finished it on June 27th, 

Notwithstanding the transposition indicated in 
the prospectus of April 2, 1877, by which the 
Psychology should precede the Anthropology, so 
firmly had the old order of the original Introduc- 
tion taken hold of me that I adhered to it now, 
and wrote the Anihropology before the Psychology. 
This chapter was begun on July 10, 1878, put 
through with great rapidity, and finished on the 
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24th. On the 36th and 37th I wrote the prelimi- 
nary portion of tibe large chapter on Society, It 
seems to have included tiie matter on p^;es 450 
to 456 of Vol. I, and was suggested by the treat- 
ment of man just closed. That of itself should 
have shown me the proper sequence of the chapters. 

On July 27th I b^an to write the chapter on 
Mind. This was still more rapidly written, not a 
day being missed till it was completed on August 
I2th. The record of that day runs: "Resumed 
writing and at just 9 o'clock I finished my chapter 
on Mind. This completes the work and makes 
quite an era in my life. " 

The work was, indeed, then outlined, but the 
revisicm proved an immense task. It was begun 
on Sept. 12, 1878. The first chapter to be revised 
was the one on Cosmology. This and the three 
succeeding chapters were the last to be written, 
all in 1878, and were presumably the best-written 
of the book. These four chapters constituted a 
complete philosophy of evolution up to and includ- 
ing the human race. It occiured to me that, 
whether I ever published the book or not, I might 
po^bly publish these chapters as a series of arti- 
cles. I therefore decided to send the first of these 
chapters to the Popular Science Monthly, I re- 
vised it thoroughly from Sept. I4tii to 23d, and 
on the last named date I sent it to Dr. E. L. 
Youmans with an explanatory letter. 

On Oct. 26, 1878, I commenced the systematic 
revision of the whole book, beginning with the 
Introduction, which, having been written in 1876, 



,,;. Google 



i86 GLIMPSES OP THE COSMOS 

was in fairly good shape and occupied me only 
till the 31st. On Nov. 4th and 5th I interpolated 
something more into the Introduction, and more 
still on the loth, the exact nature of which I am 
now imable to determine. Nov. nth to 15th I 
revised the chapter on Comte, and the i6th to 21st 
the one on Spencer. The chapter on Life was 
revised Nov. 22d to 25th ; that on Mind, Nov. 25th 
to 26th; that on Man, Nov. 27th. On the day last 
mentioned occiu^ this entry: "Commenced look- 
ing into the chapter on Society written 5 years ago. 
I found it very imperfect and it will have to be 
practically rewritten. " Here begins the practical 
rewriting of all the older portions of the book. 
I first made a preliminary revision without rewrit- 
ing much. This was finished on Dec. 5th. Then 
I went back and commenced the final revision, 
rewriting wherever it was required. Much addi- 
tional matter was introduced. The footnote on 
page 497 relative to the average production of 
wealth per capita per diem was compiled at the 
office on Dec. 13th. The chapter was finished on 
Dec. 22d, but on Jan. 12, 1879, I made another 
"interpolation . . . answering the pretended sci- 
entific argument against woman's rights." This 
constitutes the entire section b^finning on page 
657, entitled : Attitude of Science toward the 
Equalization of Woman's Condition.* That 
chapter was then completed. Looking through 

* In this section the gyiuecocentric theory is fiist clearly stated. It 
therefore dates back to 1S79, and not 18S8, as I erroneously said in 
Pure Sockiotj, p. 297. 
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the manuscript I find that, as nearly as I can 
judge without a coimt, about half of the original 
pages remain, but they are much altered. A laige 
number of the new foUos are in Mrs. Ward's hand 
writing. The way this occurred was as follows: 
I would revise the old folios, erasing and inter- 
lining until I got them into the shape I wanted 
them, and then, when they looked too bad, or 
seemed likely to get misprinted, I would turn 
them over to Mrs. Ward to copy, which she did 
very neatly. This was our method with all the 
old manuscripts. 

All my attempts to get any part of the book I 
published in the magazines failed. Dr. Youmans 
returned the chapter on Cosmology with an appreci- 
ative letter, but saying that it was much too long 
for his use and too speculative for the Popular 
Science MorUhly. He advised me to send it to the 
Journal of Speculative Philosophy, which I did, but 
of course without success. /He cotJd not have 
known, and I certainly did not know, what 
Dr. Harris meant by "philosophy." He was 
a thorough H^elian, and Hegel's universe was 
exactly the other end up from mine.j —J 

The last day of the year 1878 I imdertook to 
"take stock," as it were, on the book, and to 
work up "a sort of chronological record of work 
on my Dyn. Soc." I worked on that much of 
New Year's Day, 1879, bringing the history down 
to date. I find these memoranda among my 
effects, and the record is very accurate. I have 
made constant use of it in the present sketch. 
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From Jan. 14 to 21, 1879, 1 gave the Introduction 
another searching revision, and the last fotir of 
those days I introduced into it for the first time 
the doctrine of "attractive legislation." The 
folios were numbered from \2ga to i2gs, and the 
phrase first occurs on foUo 129^, which falls on 
page 40 of Vol. I. I placed these words in quota- 
tion marks in my manuscript and they are so 
printed, but there was no good reason for this, 
because they had never been penned before. They 
should have been printed in italics. On Jan. 24, 
1879, "I fixed up from my MSS. an article on 
Science and the Woman Question," which I took 
to Mrs. Lockwood (Belva A.) on the 27th, to see 
if she could find a publisher for it. She advised 
me to see Mis. H. C. Spencer, who was associated 
with the jotimal "Woman's Words." This I did 
the next day, and the latter took the manuscript, 
saying that if she used it she would have it copied 
for me. She kept it a long time without making 
any use of it, and I had considerable trouble in 
getting it back. I remember calling on Susan 
B. Anthony at the Ebbitt House in relation to it, 
and trying to interest her in the deeper aspects 
of the woman question, and that she treated me 
rather rudely. 

On Jan. 25, 1879, 1 conceived the idea of dividing 
the Introduction up into several articles and trying 
to get them published separately. I carved out 
three such, and wrote preliminary matter for each 
to make them independent. One of these was 
sent to the North American Review on Feb. 3. 
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Major Powell allowed me to use his name in con- 
nection with it, but of course it was not accepted. 
One article that I took from the chapter cm Cos- 
mology got published. That was the one on the 
"Evolution of the Chemical Elements" (see No. 
X09, Vol. II, p. 294). With this exception all 
my efforts at separate publication of parts of the 
book were unsuccessful. 

tit was not till Jan. 17, 1879, that I told Major 
Powdl that I had written a book. He was greatly 
interested Mid offered to help me in any way he 
could about publishing it.J Vol. I was now ready 
for the press, and I knew that if I could find a 
publisher I could have Vol. II ready brfore it 
could be reached. The Globe Printing Office in 
Washington had recently published a book about 
which much was being said, it being the first 
book published by a private firm in Washington. 
I thought I would at least inquire about their 
equipment for publishing, and on March 15th I 
went to see Mr. Rives, head of the firm. He said 
he could not imdertake anything at once, but in a 
month would look into it. On the 29th he wrote 
me for particulars. Down to that time I had 
nothing to go by but the several prospectuses 
described, all written in pencil and forming no 
part of the manuscript. They were merely memo- 
randa for my own use. On March 24, 1879, I 
drew up dupHcate title page and contents in ink 
and sent them to Mr. Rives. These are preserved 
and are of the utmost value in this historical 
sketch. I give them here in full. 
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DYNAMIC SOCIOLOGY. 

By Lester P. Wakd. 
TABLE OF CONTENTS. 
VOLUME I. 
Introduction. 

PART I.— Historical. 

Chap. I. — Bnt£ Survey of the Positive Philosophy of 

Auguste Comte. 
Chap. II.— Brief Survey of the Synthetic Philosophy <rf 

Herbert Spencer. 

PART II.— rA« Data. 

Chap. III. — Primary Aggregation, Genesis of Inorganic 

Matter, Chemical Relations. 
Chap. IV. — Secondary Aggregation, Genesis of Organic 

Forms, Vital Relations. 
Chap. V. — Secondary Aggregation continued, Psychic 

Relations. 
Chap. VI. — Secondary Aggregation continued, Cosmical 

Position of Man. 
Chap. VII. — ^Tertiary Aggregation, Geneas of Society, 

Social Relations. 

VOLUME II. 
PART I.—The Doctrine. 

Chap. Vin. — Utility, Happiness the sole Object of Cona- 
tion. 

Chap. IX. — Progress, Utility its only Test. 

Chap. X. — 'Power of Circumstances over Man and of 
Man over Circumstances. 

Chap. XI. — Knowledge, as distinguished from Intellect, 
the Key to that Power. 
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Qiap. XII. — Opinion, Its dependence upon Knowledge. 
Chap. XIII. — ^Action, as detennined by Opinion, the solo 
means of securing the objects of deare. 

PART II.— rA« Method. 

Chap. XIV. — Education, as defined, a certain Measure for 
the Artificial Advancement of the 
Social State. 

Chap. XV. — Melioration, Forecasts of Social Kefonn. 

Besides an exact duplicate of these sheets there 
are two practically identical tables erf contents of 
Vol. I, (Offering from these in several particulars. 
Instead of "Introduction," we find " Preliminary 
Outline"; instead of "Part I. — Historical," there is 
"Part I. — ^Historical Notices." Instead of "Part 
II. — The Data," there is "Part II. — Coordination 
of the Sciences. " None of these sheets were dated, 
but there seems little doubt that they are the ones 
referred to under the last named date. These 
constitute another advance toward the final form, 
but the division of both volumes into parts, the 
arrangement, and to some extent the titles, of 
the chaptMB in Part I of Vol. II, and especially the 
introduction of a chaptra- XV on Melioration 
constitute important differences. On April 12, 
Mr. Rives declined to imdertake the publication 
of so large a work. There is a prospectus of Vol. 
II, dated June 14, 1879, in which the chapter on 
Circumstances is made Chap. VIII, that on Utility, 
Chap. IX, and that on Progress, Chap. X, conform- 
ing to the final arrangement. From this, too, the 
Chapter on Melioration (XV) is omitted. The 
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chapter on Knowledge here becomes Chap. XIII, 
and the division into parts is no longer main- 
tained. The secondary titles of all the chapters 
are greatly changed, but none of them assume the 
final form. There was nothing upon which I 
reflected so much as upon the logical arrange- 
ment of these chapters. 

On Sept. 8, 1879, I commenced the systematic 
revision of Vol, II. By this time I had decided 
to have that volume b^in with the chapter that 
had always heesa called Circumstances, and I 
began with that volimie. The first work was to 
read the old manuscript about which I say: "It 
is on the whole better than I expected and I shall 
be able to use a good deal of it." But there was 
much more to say on the subject, and for ten days 
I wrote entirely new matter to precede the matter 
already written. About 100 folios of this new 
introductory matter were written, and on the 20th 
I commenced revising the old. On examining the 
manuscript I find that most of the old foUos were 
rejected altogether. Some were copied by Mrs. 
Ward, as in the case of the chapter on Society. 
But the greater part of the whole is entirely new 
matter. The long discussion of optimism and the 
anthropocentric theory was wholly new, and the 
concluding portion, "Statement of the Argument, " 
"Definitions," and "Theorems of Dynamic Soci- 
ology, " were all written at that time. TTie whole 
was completed on Oct. 19th. I find separate 
memoranda relating to all this in the miscellaneous 
matter. Cliapter IX, Utility was taken up on the 



,,;. Google 



194 GLIMPSES OP THE COSMOS 

20th and put throu£^ in exactly the same way. 
It was finished on Nov. 5th. The revision was 
even more drastic, as this was the first chapter 
written and dates back to 1869. Still some of the 
old folios remain with very few changes. 
U Spencer's Data of Ethics had now appeared and 
I read it in September, 1879. I therefore inter- 
rupted the revision of Vol. II at this point long 
enough to append to my chapter on Spencer 
(Chap. II) a brief discussion of this work. It was 
written on Nov. 6th and 7th, and occupies pages 
215-217 of Vol. I J 

The revision oi Chapter X, Progress, was begun 
on Nov. 8, 1879. It was a prolonged task. TTie 
long treatises on government and rel^on had to be 
overliauled, and both were largely rewritten. The 
same method was followed, but on account of the 
greater recency of the first writing, a larger per- 
centage of the old matter was retained. On Dec. 
19th, occius this entry: "Wrote very rapidly and 
finished the chapter on Progress, wrote 20 pages, 
the most I ever accompli^ed at one sitting." 
This hasty manner of work, however, 1^ certain 
defects, and on Jan. 2, 1880, I "made some im- 
portant changes in the treatise on government," 
and continued perfecting varioiis parts till the 9th, 
when I pronounced it finished. The very next day 
I attacked the nth chapter, Action, which occu- 
pied me a little less than a month. After first 
reading and rotighly revising the old manuscript, 
I began the final rewriting and revising on Jan. 
nth. The need of a systematic classification of 
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actions was the first fact to confront me. On the 
day last named this entry occurs: "At 6 I went 
out and took a long walk dtuing which I worked 
out a thorough classification of actions, which I 
drew up as soon as I got home, and proceeded to 
write the chapter." On the 14th I had reached 
the point where I could embody this classification 
in the manuscript. It occurs on page 314 of Vol. 
II. The treatment of dynamic actions which begins 
on page 376 of the printed voliane was written on 
Jan. 26th and 27th. ' On Feb. ist I commenced 
writing the longer discussion of the nature of the 
indirect method of conation with profuse examples, 
which begins on page 385. On Feb. 6th I com- 
pleted the chapter. The manuscript shows that 
while the most of it is new there is quite a sprinkling 
of the old foUos remaining. Chapter XII, Opin- 
ion, was begun immediately and finished on Feb. 
25th. In the early and central parts much old 
matter stands, but the latter part, beginning with 
Dynamic Opinions on page 457, is entirely new. 

On Feb. 29, 1880, there occurs this item: "At 
7-30 I sat down to my book and completed my 
general table of contents." I am not certain 
what this table was. I find a table written in 
pencil on official letter paper which may be the 
one. Perhaps I began this at the office and 
brought it home to finish. Its somewhat modem 
character is attested by the occiurence for the 
first time of the phrases "Primary Aggregation, 
Secondary Aggregation, Tertiary Aggregation," 
as they were tdtitnately introduced. But it also 
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contains the archaic feature of the division of 
the volumes into parts, and the retention of the 
final chapter on Melioration. In numbmng the 
chapters I seem to have gone back to the old way 
of numbering those of each part separately. All 
this is very puzzling. Still, this seems to be the 
table that was drawn up at that time. 

On Feb. 2^, 1880, I commenced the revision of 
Chapter XIII, Knowledge. This was scarcely a 
revision. A smaller number of the original folios 
rranain than in any other chapter except Chap. 
IX. It was finished on March 22, thus completing 
the entire work with the exception of the chapter 
on Education (XIV). The question then arose 
whether that immense chapter could be gotten 
into the book within reasonable limits. To answer 
that question I undertook a new count of folios 
of both volumes. The figtirings on this occasion 
are not preserved, but the conclusion was that 
Chap. XIV must be restricted to 300 foUos. As 
the old manuscript contains 650 the amount of 
condensation required was over 50 per cent. But 
as it had been written so long ago I had con- 
siderable curiosity to know how it would sound 
to my more enlightened ears, and I resolved to 
read it. I began on March 23, 1880, and finished 
on the 28th. I made no changes, but annotated it 
on separate sUps. I have already described this 
work, and also my recent second reading and the 
result (.see supra, pp. 167, 168). Having thus 
decided to write Chap. XIV de novo, I set in to do 
so on March 30, 1880, and on April 19th it was 
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written. The revision took till the 24th. On that 
day I made this record: "Let everything else go 
and worked at the revision of my last chapter. 
Got it done at about 7 o'clock. This completes 
the second volume and the entire work. " 

On the 26th of April, 1880, 1 got my manuscripts 
all out, arranged the chapters according to the 
latest decision, cut two little pasteboards for each 
chapter, and put the chapters between these paste- 
boards. I wrote the number of the chapter on the 
upper pasteboard, and I have kept them all in 
this form from that day to this. I had been 
strongly feeling the need of some means of know- 
ing when and where I had written certain things 
or worlred up particular subjects. My memory 
was wholly inadequate to this, and I resolved to 
prepare an index of the entire work for my own 
use if for no other. Accordingly, on April 27th 
I b^an such an index. Of cotu*se it must be a 
slip index at first. Tlie Bureau of Statistics had 
made a change in its library cards and a great 
nmnber of the old obsolete cards were left over 
which could not now be used. As librarian of that 
Bureau at the time, I was called upon to dispose 
of these, which were then mere rubbish, and I had 
thought of sending them to the rubbish heap, as 
tiiey occupied needed space. I then bethought 
myself that I could use them for my index, and so 
I carried them home and made my index with 
them. The making of this index was a prolonged 
aflEair. I took the book up in its order, finished 
indexing the Introduction on April 30th, chapter I 
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on May 5th, II on May 8th, III on May nth, IV 
on May 14th, V on May i6th, VI on May 17th, 
and VII on May 28th; thus completing the first 
volume. Vol. II was begun on May 29th and 
Chap. VIII finished on May 31st, Chap IX on 
Jime 2d, Chap. X on June 8th, XI on Jtme i ith, 
XII the 13th, XIII the 17th, and XIV the 20th; 
finishing the slip index after nearly two months' 
labor. From Jime 21st to 24th I prepared the 
table of contents, first on slips like the index, 
which I then copied into manuscript. The vast 
mass of index slips had now to be arranged in 
alphabetical order. This was begim on Jtme 25th, 
Mrs. Ward assisting. As soon as the letter A had 
been perfectly arranged I commenced (June 26th) 
to prepare the manuscript of the index, Mrs. 
Ward completing the arranging of the other letters 
so as to keep me going. It took tiU July i ith to 
complete this work. 

As always haK>ens, there were many incomplete 
references, and I now proceeded to supply these, 
which occupied me till July 15th, so far as I cotild 
do them without visiting the libraries. On the 
16th I "prepared a final title page, and outlined 
the preface." The prrface was "copied" on the 
17th. The bibliography, or "List of the principal 
authorities referred to," was begun on the i8th, 
first on cards, which were finally reduced to manu- 
script form, but before this could be completed I 
was obliged to make a number <^ prolonged visits 
to the Library of Congress and other libraries. It 
was practically done on July 24th. I have already 
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spolffin (supra, pp. 154, 155) of my habit of record- 
ing "desultory thoughts," or "inspirations," and of 
the great number of these that had accumulated. 
On July 24th I commenced working these into the 
manuscript at their appropriate places, and as 
fast as they were thus introduced I would transfer 
the original slip to anotha* envelope marked "in- 
spirations used, " so as not to use them more than 
once. I have jtist (Dec. 5, 1910) taken the trouble 
to look this envelope through, though not to read 
them. Their name is legion, and on each one is 
marked the chapter and manuscript folio at which 
it is inserted. On July 26, 1880, after much reflec- 
tion, I changed the word "Circumstances" to 
"Adaptation" in the title to Chapter VIII. In 
the manuscript I see that I actually erased the 
former and inserted the latter word. I spent much 
time at this stage in gdng through the book and 
taking out "bad pages" which were neatly copied 
by Mrs. Ward. The question of placing mottoes 
and apt quotations at the heads of chapters also 
occupy me, and I collected a laige number of 
such. I finally decided to omit this feature on 
accoimt of the space it would require. The only 
one used was that of Socrates placed on the title 
page. It occurs in the Memorabilia, Book I, Chap- 
ter II, Section 50. On August 7th and 8th I 
rewrote the preface, greatly improving it, as I 
thought. On Aug. 13th and 14th I drew up the 
synoptical table of contents which precedes the 
analytical one of Vol. I (p. xiii). 

The book was now done and ready ior the 
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press, and the all-absorbing question was how 
to get it published. It was a large two-volume 
work by a wholly unknown author on a deep 
philosophical subject, far below all the ciurent 
ideas afloat in the public mind, and such a book 
could scarcely prove a successful business venture 
for any publishing house. I began to be free in 
making the fact known among my personal friends 
that I had written such a book, and I consulted 
Dr. Coues, Dr. Baker, Dr. Welling, Mr. Peters, 
and especially Major Powell, with regard to it, 
and to the chance of publication. ^ Major Powell 
encouraged me strongly, and in the end greatly 
helped me. I was particularly anxious to have the 
Appletons publish it. That was the house that 
was at that time bringing out the great scientific 
works in this country. The works of Lyell, Dar- 
win, Spencer, and other leading writers were from 
their press, and they were also publishing the 
Iviertiational Scientific Series and the Popular 
Science Monthly. I aimed high. I wanted my 
book to stand alongside of these with all the pres- 
tige that a great publishing house could give it. 
Major Powell wrote to Dr. Youmans about it, 
after reading much of my manuscript, and urged 
its publication by the Appletons, of whom he 
[Youmans] was the scientific advisor J I decided 
to attend the meeting of the American Association 
for the Advancement of Science in Boston in 
August and September, and to read a paper or two 
from my book before the section of Anthropology 
(see Nos. 105, 106, Vol. II, pp. 267 and 269), and if 
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possible to meet Dr. Youmans there. He had 
expressed a desire to see the manuscript, and I 
took the whole of it along in an immense 'mlise 
that I bought fw the purpose. On Aug. 30th 
I met him at the table in the Hotel Vend6me, 
Boston. The interview was brief, but the next 
evening I spent with him in the hotel parlor and 
we canvassed the whole subject. He gave me 
little encouragement, but was much interested, 
and asked me to send the manuscript to him in 
New York. I packed it all up in my room the neart 
day, and on Sept. 2d, I sent it to New York by 
express. After his return he read a good deal of 
the manuscript, and wrote me sevCTal very compli- 
mentary letters, saying that he would lay the 
matter before the publishers, but feared to recom- 
mend its publication as a business venture. He 
represented that his relations with them made it 
a kind of "dog's life," for if he recommended 
anything that did not pay in dollars and cents he 
was severely censured. uAt last, on Dec. 6th, he 
wrote me that he had brought my book squarely 
to their attention and they had declined to publish 
it at the usual rates.j I wrote him to hold the 
manuscript awhile, and that I might come after 
it later. I investigated the Authors' Publishing 
Company, and decided against that. Several other 
publishers were consulted, including Holt and 
Houghton. |0n Feb. 2, 1881, Dr. Youmans wrote 
me an encoinaging letter, in which he advised me 
to come on and go with him to see Mr. Henry 
Holt about publishing the book. I went that 
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night and the next day called upon him in his 
sanctum. He went with me to see Mr. Holt. The 
interview was very pleasant, and after Dr. You- 
mans left he invited me to lunch with him at the 
University Club. It was arranged to send him 
the manuscript for examination at his leisiire. On 
March ist I received a letter from Holt declining 
to publish the book, and putting it chiefly cm the 
ground that he did not agree with me on my 
main propositicMis relative to state action. He 
defended laissez faire, and did not want to publish 
books opposed to it.j He recommended several 
Philadelphia publishers. I did offer it to Henry 
Carey Baird, who declined it without seeing the 
manuscript. Holt still had it, but I sent for it, 
and received it on April 7th. 

It was in the spring of 1881 that I left the 
Bureau of Statistics and went on the staff of the 
U. S. Geological Stirvey to take up the study of 
the extinct floras erf the United States. The 
change was so intensely agreeable to me that I 
fdunged into my new work and almost forgot 
about the old book. When I started for a field 
campaign, however, I took the manuscript to the 
Survey and had it locked up in the money safe 
from July 25 to Oct. 10, 1881. The paper that I 
read before the Anthropological Society of Wash- 
ii^ton Dec. 20, 1881, on "The Anthropocentric 
Theory" (see No. 135, supra, p. 185) was read 
from Chapter VIII of the book. I have already 
mentioned (see No. 121, supra, p. 18) the lai^ 
addition that was made to that chapter in April 
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and May, 1882. The table of classification of 
phenomena on page 106 of Vol. II was drawn up 
on July 21, 1881. The original draft of it is among 
my papers. . 

I In January, 1882, by the sale of a house that 
vfas heavily mortgaged and was keeping us poor, 
Mrs. Ward and I came into the possession of a 
little surplus which we both agreed shotild be used 
in publishing Dynamic Sociology, even if we had to 
bear the whole expense ourselves. Negotiations 
with the Appletons were reopened on the guarantT*e 
basis. Major Powell wrote them that they could 
not aflEord not to publish the book. On Feb. 4th 
Dr. Youmans wrote to me that they had consented 
to publish it, and on the nth they sent me their 
terms, which I accepted. ^ Foreseeing this, I had 
taken time by the forelock, and commenced putting 
the manuscript into condition for printing at once. 
On Jan. 29th I began a last and final revision of 
the whole work, starting with the Introduction. 
This was finished on Feb. 4th, and Chap. I was 
revised on the 5th, Chap. II finished on the 9th, 
Chap. Ill on the nth, and Chap. IV on the 12th. 
On the nth I wrote the dedication, and on the 
1 2th I showed it to the Major and asked his 
consent to insert it. "He seemed considerably 
moved, and though octremely modest about it, 
he acted very grateful for the honor and appreci- 
ated it fully" [diary of Feb. 12, 1882]. I find the 
rough draft of the dedication among the miscel- 
laneous papers, written in two forms, the first of 
which is erased and the second is as it appeared. 
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On Feb. 14th I sent on the Introduction and the 
first two chapters. Continued the revision and 
finished Chapters V and VI on the 13th. Com- 
menced the long Chapter VII on the 15th and took 
Chap. VIII to the Museum to work on there. 
^Jklajor Powell was very liberal in his ideas of 
, official duty. Most of his own philosophical writ- 
/ ings were done in his office, and he did not hesitate 
to have his stenographers and typists take them 
\ down from dictation and engross them as part of 
their official duty. With him it was all for science 
' and the public good. He knew I was preparing 
my manuscript there, and would come into my 
room and discuss all manner of. subjects. Right 
1 here I might remark that when in the civil s«vice 
\ I was always very punctilious, and never allowed 
my iinofficial work to interfere with my regular 

■ office work. At the same time, when I look over 
that long period of my life from 1865 to 1881, 
I must insist that the only really useful work I 
ever did, work that counts in any way for the 

■ general good of my race — dynamic work — ^was 
wholly unofficial. I have often thought that sine- 
citfe positions when filled, for example, by such 
men as Isaac Newton and John Stuart Mill, are 
among the great agencies of htunan progress.] 

The final acceptance of the book by the "Apple- 
tons was received on the i6th and the artides of 
agreement on the 18th. A sample page arrived 
the same day. There was an objectionable clause 
in the agreement about disposing of unsaleable 
copies that Major Powell and Mr. Spofford advised 
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me to have erased, and I also wished to reserve 
the right of translation. Both these changes were 
willingly accepted by the publishers. The amended 
articles were signed on the 24th. The revision of 
Chapter VII was completed on March 5th. It 
was at this time that I interpolated the discussion 
above mentioned of the classification of phenomena 
into Qiap. VIII (see No. lai, supra, p. 18). 
This was b^un on the 9th, but suspended on the 
I2th, awaiting the appearance of my second article 
on the "Scientific Basis of Positive Political Econ- 
wny." On the 12th I revised the whole of Chap. 
IX and began Chap. X. On the 13th the first 
instalment of galley proof arrived. The revision 
oi Chap. X was completed on the 19th, that of 
Chap. XI on the 28th, of Chap. XII on the 29th. 
On April 1st more copy was called for, and I pro- 
ceeded to get the rest of Vol. I ready and sent it 
on the 3d. The revision of Chap. XIII was begun 
on April 7th, but was interrupted to complete 
Chap. VIII by inserting the second article from the 
International Monthly, which arrived on the i8th. 
My article on "Kant's Antinomies in the Light of 
Modern Science" (see No. 120^ supra, p. i) had 
appeared, and copies reached me on April 20th. 
There was something in that that I wanted to add 
to Chap. VIII, and I proceeded to do so (see Vol. 
II, p. 27). The revision of Vol. II was completed 
on AprH 20th, and the manuscript of that voltune 
was sent to the publi^ers by express on the 21st. 
On May 2 and 16, 1882, 1 presented an elaborate 
communication to the Anthropological Society of 
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Washington on "Society as a Domain of Natural 
Forces," which was illustrated by charts and 
embodied the main argimient of C3iapter VII, 
but as the manuscript of that chapter was then in 
New York, and the proof had not yet reached me, 
I could only discuss the charts and the whole 
subject from notes. But of course it was then 
perfectly familiar to me, and I needed no manu- 
script (see No. 163, infra, p. ). 

By the i8th of May, 1882. a laige amount of 
page proof in second revise had been received, 
and I saw that I could gain much valuable time 
and avoid pressure later on by beginning to pre- 
pare the index. But when I started to do it I 
perceived that the work would be immensely 
facilitated and the manuscript rendered far more 
us^l if there were indicated on it the beginning and 
ending of the printed pages. I used a blue pencil 
for tl^ and drew lines across the folios on which 
two printed pages occur. Later I used red ink, 
but both are clear, and in all my manuscripts, not 
only erf this but of my subsequent works, one may 
open them anywhere and tell at a glance just 
what page in the volume any manuscript folio 
corresponds to. The lines crosang the folios of 
coiorse usually also cross a line, and this is always 
exactly where the printed page ends. If a word is 
divided at the bottom of the page the line passes 
between the syllables. This was always the first 
work to do when the final page proofs arrived. 
It is considerable labor, but is fascinating work 
and amply repays its cost. Before I b^an the 
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index proper I had some conversation on the 
subject with Dr. Baker, and he suggested that I 
make an "index-register," i. e., parallel colttmns 
for folio and page numbers, and I adopted his 
suggestion. I do not find this index register 
among the manuscripts. It will be remembered 
that after indexing the manuscript on cards I 
reduced the whole to manuscript form. This 
manuscript exists, and throughout it the folio 
numbers in Arabic and the chapter numb«:s in 
Roman are crossed out and the number of the 
volume in lower case Roman and of the printed 
pages in Arabic are written, all in red ink. 

I received regularly two sets of galley proof 
and two of my frioids, Dr. Frank Baker and Mr. 
Edward T. Peters, volunteered to read one of 
the sets, which they gave back to me with their 
suggestions in time to make any necessary changes 
in the page proofs when they arrived. Another 
person who helped me very much was Mr. W. 
B. Taylor, editor of the Smithsonian publica- 
tions. He was of that fine type of mind that 
I could freely <»nsult, and I frequently did so. 
On June 30, 1882, he and I wrestled a long time 
over my four stages of society, and it was then 
that, with his help, the paragraph relative to 
them on page 466 of Vol. I was brought to its 
final form, and the words "antarchic, " "anarchic, " 
"politarchic," and " pantarchic, " were adopted. 
"With the exception of anarchic, all these words 
were, I think, here used for the first time. "An- 
tarchic" ocous in the Standard Dictionary, without 
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reference, and in the Supplement to the Century 
Dictionary, with reference to the American Journal 
of Sociology for January, 1901, where it occurs in 
an article by Dr. Small on page 505, where he 
quotes the passage in Dynamic Sociology, and cites 
the page in a footnote! This is the more remark- 
able as the other two, "poUtarchic" and "pantar- 
chic," are also in the Supplement to the Century 
Dictionary, and are both credited to me, and the 
page accurately given. This of course is far from 
def«iding this early theory of the nature of society 
and origin of the state (see my article on *' Sociol- 
ogy and the State," pp. 679-680, No. 553). 
Proofs continued to come with some interruptions 
to the end of the year, and I kept up the index 
register in the manner described. On Sept. 27th 

I made some changes in the treatise on religion in 
Chap. X. Vol. I was in final page form early in 
October, and it was not till then (Oct. 9th) that I 
commenced the index proper, changing copy folios 
and chapters of my index to the manuscript to 
page and voltmae of print. Galley proofs of Vol. 

II began to arrive on Oct. 13, 1882. The discussion 
on pages 371-373 of Vol. 11, relative to the ethical 
code being sdf-aiforcing, was added to the galley 
proofs on Dec. 2, 1882. By the end of the jrear 
composition had begun on the last chapter and 
about 400 pages were in forms. 

On Jan. 5, 1883, I remodelled the prrface, but 
just what I then did I cannot now tell. On the 8th 
all the preliminary part was made ready to go to 
the printer, and it was sent on the 9th. The bibli- 
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ography was next taken up and put in shape. It 
was finished on the 12th, and mailed on the 13th. 
The last galley proof of Chap. XIV, i. e., of the 
text of the book, was received on the i6th. On 
that day occurs this entry: "Wrote a rough draft 
of a closing paragraph making the ptoper acknow- 
ledgments." This was revised and sent the next 
day. It still stands in the manuscript as part of 
the preface. Proof of the preliminary parts of the 
book came on the 17th, including of course the 
dedication, and I took it down and showed it to 
Major Powell. I also showed it to Dr. Baker and 
Mr. Peters, and both of them advised me to make 
a separate head of the acknowledgments. I took 
their advice, and on the 22d I received proof ot 
these acknowledgments. I sent this proof to Dr. 
Youmans. In the manuscript I had said, "Pro- 
fessor Edward L. Youmans, who, though expressing 
irom the outset his non-concurr«ice in the leading 
propositions which the work was written to estab- 
lish, has, nevertheless, frcmi the true scientific 
spirit of coiurting free inquiiy, insisted through 
good and evil r^xirt that it deserved a hearing. " 
On the 24th "I received back the proof slip I had 
sent to Youmans with quite a letter writtoi on it 
by him. He would not let me say he non-concurred 
in the work." As a result it had to be reduced to 
its present form. The follcwing paragraph was 
also in the manuscript : 

"I am also indebted to Mr. W. B. Taylor, 
phy^dst of the Smithsonian Institution, for the 
careful revision in the proof of certain passages 
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relating to his specialty and for valiiable emaida- 
tioDS in the same. " 

As soon as he saw this in the proof he utterly 
refused to allow me to say it, and I was very 
reluctantly compelled to strike it out. The bibli- 
ography was all set up, and I received the galley 
proof of it on Jan. 27th. The last page proof of 
the text (page 633) was received on the 29th. I 
was then able to complete the index to that point. 
Manuscript of the index was called for on Feb. 
7th, but I did not wish to send it in the rough 
form, and made them wait till I could rewrite it. 
It was a great labor first to get it all ready to copy, 
and in this Mrs. Ward assisted me constantly. It 
was finished on Feb. 24th, and I commenced 
making the final manuscript for the printer. The 
reader knows how thorough it is. I mailed the 
first two letters on the 26th, so that composition 
cotdd be begim. Then I went on and finished the 
index on March 15th. The manuscript is all pre- 
served except the first 30 folios, which are missing. 
This takes nearly through the letter B, and must 
have'been the first instalment that was sent on the 
26th. Its absence is imexplained. The index was 
then slowly put in type, and the last plate proof 
was received on April 25th. In the meantime the 
plate corrections had been sent on and made. On 
April 28th I received a letter from D. Appleton and 
Co., saying that the book was in press and would 
be out in fifteen days. On the 30th I received a 
long letter from Youmans in which he expressed 
himself as very dubious about the success oi the 
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book, to which I replied at length on May 3d. 
On June 1st he informed me that the book was out, 
and I went to Brentano's on the 2d. Mr. August 
Brentano (the old gentleman and head of the 
firm, whom I knew), showed me a note from the 
Appletons dated June ist, saying that it was not 
out yet, but Youmans telegraphed me that day 
that 25 copies (sets) had be«i sent me by express. 
The next day was Sunday, but I resolved to get 
the books if possible. After some search I suc- 
ceeded in finding the box at the Baltimore and 
Ohio Railroad freight office, and our colored man 
Richard Colston wheeled it home. After opening 
it Mrs. Ward and I "had a feast examining the 
books." On that day I wrote: "The great end 
which I have had in view for fourteen years is at 
last achieved. It is certainly the proudest day of 
my life. " 

On June 8th Yotunans wrote me that 134 orders 
had been received for the book on the day it was 
published. I may say here, as some may be 
curious, that while of coiu^e the sales have never 
been lai^, they have remained nearly uniform 
throughout the thirty years that the book has 
been on the market, with a tendency to increase 
rather than to diminish. In winding up the busi- 
ness I wrote for a statement of the accotmt. 
There was a balance due the publishers according 
to the agreement, and that balance I paid by 
draft which I sent them on June i8th, the day I 
received the itemized account. This was purely 
accidental as to date, and my comment upon it 
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was this: "This is the last act in the drama dt the 
Dyn. Soc., and happens to have been done just 
14 years after the first scratch was written. " 

I need not repeat here any of that part of the 
history of Dynamic Sociology Uiat is given in the 
preface to the second edition. The little book on 
Comte, mentioned on page xxii of that prefa<%, 
was received from Mr. Leasevitdi on Nov. 24, 
1896. The translator of all tJie essays, including 
mine, was 1. 1. SpiridonofE. 

I distributed the book as widely as I was able, 
and I received a great many letters that I would 
be glad to insert here. I will, however, confine 
myself to two, the source and characta- of which 
will, I think, in the judgment of all, justify this 



Z<C«DBN, WbUJNGTON, SoiCEKSBT, 

June 28, 1883. 

Dbak Sir: Go returning here yesterday I found your 
two volumes on Dynamic Sociology, which I do not wish to 
leave without acknowledgment till they have been read 
through, which may be weeks hence. I see in it an 
attempt at some of the greatest modem problems, made 
with a logical force and knowledge of the subject which 
may give your arguments practical importance in the 
world. 

Among other topics I found your remarks on the relation 
of H. Spencer to Comte very interesting, and I happened 
also on your attempt to find the genesis of modesty, which 
struck me as highly ingenious. I have some scattered 
evidence bearing on this curious point, and hope one of 
these days to compare your theory with these facts and 
see how they fit. 
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Till I have gone through the whole book I need not say 
more, except to thank you for a work dealing seriotisly 
with the practical bearing of anthropology on society, 
which so few students have as yet reaHzed. 

I am very sincerely, 

Edwakd B. Tayloh. 
Lester P. Ward, Esq. 

The other letter is as follows: 



38 Queen's Gardens, Bayswater 

London, July 2/83. 

Mt Dear Sir: I have to acknowledge with thanks the 
copy of your two volumes on Dynamic Sociology which 
recently reached me. 

I am at present so much out of health that I neither can 
do any writing nor any reading; and I fear it may be loi^ 
before I shall be able to give any such attention to your 
work as it well deserves. From such few glances at the 
heads of chapters and their contents as I have allowed my- 
self^I infer that you have a good deal more faith in the 
effects of right theory upon social practice than I have. 
The time may come when scientific conclusions will sway 
men's social conduct in a considerable degree.JiBut as you 
are probably aware,^and as, in fact, I said very emphatically 
when in America,^! regard social progress as mainly a 
question of character, and not of knowledge or enlighten- 
ment. The inherited and organized natures of indi- 
viduals, only little modifiable in the life of a generation, 
essentially determine for the time-being the type of social 
organization, spite of any teaching, spite even of bitter 
experienceJ 

In respect of this belief I gather that you are at issue 
with me, and hence hope much more from a constructive 
social philosophy than I do. Nevertheless, I regard all 
works which draw public attention to sociology, scientific- 
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ally considered, as calculated to raise useful discussion, 
and I hope your work will be widely read. 

I am tndy yours, 
Herbhkt Spencer. 
LssTEK P. Wakd, Esq. 

It is rather remaikable that Mr. Spencer, with 
; so Uttle study of the work, shoidd have caught so 
I readily and correctly the fundamental distinction 
, and radical opposition of his school of thought 
I and my own. The reader of this historical sketch 
knows how vital that distinction was to me, and 
I may add, that, instead of being influenced in 
the opposite direction by the views of Galton and 
Ribot, and that school, I have become more and 
more firmly fixed in my original convictions. In 
my Applied Sociology I found my first opportunity 
to bring out the contrast and prove my position. 
I cannot complain of the reception given the 
book from the press. As the Popular Science 
Monthly was published by the Appletons it was of 
course to their interest to give it a good send-off 
there, and the result was the somewhat extended 
review drafted by myself at Dr. Youmans's re- 
quest, and more or less remodeled and expanded 
by him (see No. 143, supra, p. 134), and which 
appeared two weeks in advance of the book. 
Though, in its final form, not wholly favorable, it 
was of cotirse sympathetic and appreciative, and 
greatly helped to give the work a vogue amwig 
scientific men. A much more important impulse 
in the same direction was given it by^Major 
Powell's exhaustive review in Science, consisting 
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of four articles in the ntunbers for July 13th and 
27th, and August loth and 24ttvirespectively, to 
which I contributed a portion of the first (see No. 
156, infra, p. ). [TJiis review is almost wholly 
favorable and highly commendatory, and was 
unquestionably the highest compliment and the 
greatest help the work has ever received/) The 
concluding paragraph of the f oiuth and last artide 
is as follows: 

In the short articies of this review an attempt has been 
made to give a synopsis of the work in question, to show the 
relation of Dynamic Sociology to current philosophy and 
to point out its more important defects. Little space is 
left for that commendation which its intrinsic merits 
deserve. Mr. Ward's presentation of the subject is sim- 
ple, clear, systematic and courageous. For its preparation 
he has explored vast fields of thought ; and his conclusions, 
however they may be questioned, cannot be ignored by 
those who are interested in modem philosophy. Ward's 
Dynamic Sociology is America's greatest contribution to 
scientific philosophy. 

But neither of these reviews can be regarded as 
disinterested. The reader acquainted with the 
history of the work will naturally discount them 
as emanating from other motives than the pure 
objective recognition of its merits. The same 
might be said for the excdlent and highly compli- 
mentary review ia the New York Times for July 
30, 1883, becatise, though a much smaller number 
knew it, it was written by my friend, Dr. Wm. B. 
Owen, whose interest in and admiration for the 
work while it was being written have been re- 
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corded in this sketch (supra, pp. i66, 182). A 
still less disinterested character of course had the 
reviews written by mj^elf for the Washington 
Evening Crttic of June i, the Washington Post of 
June 3d, the Washington Capital of June loth, and 
the Washington Evening Star of June 23d (see 
Nos. 146, 147, 148, 151 ), which all 

appeared anon3rmously, and must have exerted 
some local influence. Anyone who should read all 
these consecutively would not suspect that they 
were from the same pen, as in each case I presented 
the work from a different point of view. But there 
was no lack of independent reviews. As they 
began to come in from all sources Mrs. Ward 
became impressed with the importance of collect- 
ing them and preserving them in a systematic 
way. She began this work by procuring at a 
book store a copy of "Mark Twain's Adhesive 
Scrap Book," which she was not long in filling, 
and had to get another and fiU that. But now she 
extended the plan to include all press notices ctf 
my works and writings arranged chronologically, 
and this she continued to keep up as long as her 
health permitted. Since her health broke down 
in 1908, 1 have continued this work as fully as my 
time would allow, and there are at the present 
date (191 1 ) seven volumes of press notices, but 
beginning with the third much larger albtuns were 
used, the Mark Twain scrap books proving wholly 
inadequate. 

Many of the reviews were, as in all cases, wholly 
perfunctory and valueless, but a large number are 
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ni<»« or less extended and written by able re- 
viewers. Among such may be mentioned those in '^ 
the Boston Advertiser, Philadelphia Times and 
Inquirer, the Montreal Star, the Chicago Dial, the 
Boston Transcript, the Woman's Journal, the 
Rochester Post-Express, the San Francisco Bulletin, 
the New York Evening Post, the Home Journal, the 
Christian Register, the Nmu York Independent, 
the Hartford Times, the American (Philadelphia), 
the Catholic World, and other American journals. 
Several of the British quarterlies noticed tiie work, 
but briefly for the most part. The only extended 
treatment occiured in the Westminster Review for 
October, 1883. It is not signed, but is ably written 
and goes decidedly to the merits. It is almost 
wholly favorable. In fact there were no entirely 
hostile reviews, even that in the Catholic World 
being very respectful. For I would not class Mr. 
Grant Allen's review in the British journal Mind 
for April, 1884, as entirely hostile, although it is 
highly critical and calls \n question a large niunber 
of my conclusions. In my Applied Sociology, 
pages 104-105, I have given a sample of the 
reasoning of this review, and that Grant Allen 
was considerably influenced by my views may be 
judged from what he says early in the review, 
which I also quoted in Applied Sociology (p. 
297) and still more from a much later remark 
of his which I repeated on the next page of that j 
work. 

The question whether a book is a "success" or 
not depends largdy on the meaning given to tiiat 
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tenn. But even if it has been a bttsiness failtiFe, 
it has at least been a moral success. 

I did not discover until 1898 that the publishers 

I had reprinted Dynamic Sociology in 1894. The 
mere striking off of additional copies to supply the 
market would have been no more than to comply 
with the terms of the agreement, but they changed 
the date on the title page so as to imply that 1894 
was the original date of the work. Such an out- 
rage upon an author cannot be characterized in 
respectable terms. The book was full of original 
ideas and after eleven jrears these had begun to be 
diffused throughout the world. Anyone who had 
imbibed them reading the edition of 1894 would 
naturally accuse me of uttering commonplaces if 
not of plagiarism. This in fact has frequently 
been done. Barth, in his Philosophie der Gesckichte 
als Sociohgie, Leipzig, 1897, p. 167, in treating my 
work, appends a footnote, citing the edition of 
1894, and saying that I seemed no longer to 
recognize an edition which, according to the pref- 
ace, must have appeared in 1883. I do not recog- 
nize the edition of 1894, about which I was not 
consulted, and I repudiate it. Th^e is another 

1 similar reprint, dated 1902, which is really the 2d 
edition, but that fact is not stated on the title 
page; and still another like the last named, dated 

I 1910. 

In complete ignorance of the above, and inferring 
from the publishers' statements of sales that the 
first edition must be about exhausted, I wrote to 
the Appletons on Feb. 13, 1896, proposing the 
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bringing out of a new edition. A large number o£ 
typographical errors had been brought to light 
which I wished to correct, but otherwise I did not 
care to revise the work at all. But in view of the 
great prraninence that sociology was assuming, I 
wanted to write a new preface. I also wanted to 
include in the preface an accoimt of the treatment 
that the work had received in Russia. In my 
letter I proposed that the price, which had been 
$5, be reduced to $4. In their reply of April 15 
they expressed a willingness to issue the second 
edition, and also to reduce the price. I wrote 
again on May 6, inquiring as to the amount of 
stock, and was surprised when they said in t^eir 
reply of the 12th that it was sufficient to last 
through the year. They did not tell me th^ had 
published an edition in 1894 without consulting 
me. They said that January, 1897, would be a 
suitable time to issue the second edition, and that 
November would be soon enough to send on the 
new preface. On Nov. i, I ccanmenced getting the 
data together for writing the preface, which occu- 
pied me imtil the 26th, when I finished it. I then 
prepared the plate corrections. Sent both on the 
29th, and re(^ved proof of the preface on Dec. 4 
and of the plate corrections on the 9th. The title 
page had to be changed, and a new one was 
adopted with a complete change of t3rpe. The 
objectionable commas were ranoved. A proposi- 
tion made by me on Dec. 22d, and accepted by 
the Appletons on the 25th, to issue the new preface 
as a pamphlet, was subsequently abandoned. My 
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part was all done in December, but the second 
edition did not appear till April 21, 1897. It was 
held back to work off that 1894 edition, as seen 
by a letter from the company dated Feb. 23, 1897, 
in which they say: "As there are a few copies of 
the old edition still on hand we have felt that it 
was not important to issue the book immediately. 
In fact, as the times are improving, we have 
thought it just as well to wait until March or 
April before publishing. ** 

On March 20, 1902, I received the following 
letter and enclosure: 

New Yore, March 19, 1902. 

Lester P. Ward, Esq., 

The Magnolia, 1321 M St., N. W., 
Washington, D. C. 

Dear Sir: We received from the Western Co-operative 
Association of Trenton, Missouri, a letter a copy of which 
we inclose you herewith. We do not know anything about 
this Association, but probably it might be an advertise- 
ment for the Dynamic Sociology, to sell them 250 copies 
of Volume II, if they will take them at 80 cts. each. Of 
course, we could not pay the full coypright on these copies, 
and would propose to pay you 15 cts. for each copy thus 
sold. 

We should be glad to know whether you know anything 
about this Association or the magazines they refer to, and 
to have your opinion as to the advisability of making such 
a sale. 

Yours very truly, 

D. ApFLETON & COMPAKT, 

Wm. W. Appleton, 
Presidmt. 
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OFFICE OP WESTERN CO-OPERATIVE ASSOCIATION 

Tbenton, Mo., March 11, 1902. 

Messrs. Applbton & Co., 

13th St. & Fifth Ave., New York. 

Gentleuen: About two months ago I had a talk with 
one of your manageis about Mr. Ward's Dynamic Sociology. 
If you will print a special edition of the second volume of 
this book (the first is too antagonistic to religion for us), 
we will advertise it as "The Great Solution of the Social ~| 
Problem and the Problem of Life" in our magazine Young 
Oxford, published at Oxford, En^and; we will adopt it as a 
text'book for our 2800 students at Rusldn Hall, scattered 
throughout England; we will adopt it as our text-book in 
Sociology in Ruskin College, Trenton, Mo.; will advertise 
it continuously in a large way in The Multitude, which you . 
will see on all the news-stands in New York City and the 
United States, and also in our new paper to be printed at 
Trenton, Mo. 

If, in exchange for all this advertising, you will sell us a 
few hundred cofoes at cost, we will be satisfied. We will 
give you either $80.00 for too copies, or $160.00 for 200 
copies to start with, cash ; besides, we will act as your agents 
in selling this book and pushing its sale throughout Bi^land 
and the United States. 

If you decide to print an extra edition could you not 
spare 20 or 30 copies of those you have on hand at once, 
so that we could b^n our work? We would advance you 
the full $80.00 to prove good faith. 

We expect to be able to handle quite a number of Herbert 
Spencer's Sociology for collateral reading. Write your best 
possible terms for this by the dozen, and what further 
reduction you will make if we will extensively advertise 
the same. 

(Signed) Very sincerely yours, 

Walter Vsoohan. 
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I replied to this letter, approving the project, 
and accepting their terms. On April 3d I received 
the following letter: 

New York, April 2, 1902. 

Mv DBAS Sib: Mr. Walter Vrooman wishes to publish 
in the June number of his magazine, Th« MuUUude, a 
biographical sketch of you and a general write up descrip- 
tive of your philosophy. For this purpose we would be 
pleased to have your photograph and some biographical 
matter which is doubtless in print. 

The MuUUude, has sent cash to Appleton & Co. for the 
whole of an extra edition of your book, which we will cir- 
culate simply because we beheve yours is the greatest 
philosophy of modem times. We would appreciate it if 
you could find time to give us an artide of 1500 words on 
"The Evolutionary Point of View in Modem Thought," 
or something similar, for the Jtdy number. The biographi- 
cal matter and the photograph we would be pleased to 
have by May I in preparation for the June number. 
Thanking you in advance, I am, 

Sincerely, 

Wade Modntfortt, 
Managing Editor. 
Mr. Lester Ward, 

Smithsonian Institution, 
Washington, D. C. 

On April 13th I wrote to Mr. Mountfortt and 
sent bim a photograph. In my letter I told him 
that I would rather not write such an article 
myself, but tJiat I would be very glad to assist 
him in any way in preparing such a sketdi as he 
desired. I sent him some documents and gave 
him certain references. On the 23d he sent me the 



,,;. Google 



DYNAMIC SOCIOLOGY 323 

sketdi he had prepared. I examined it, added 
considerable biographical matter, and rettimed it 
on the 27th with my approval. I requested that a 
supply of reprints be struck ofE containing the 
portrait, and that I be furnished with a large 
number of them. There was considerable dday, 
but proof reached me on June 15th, which I read 
and returned. On Jtme 25th I received gratis 200 
copies of the little booklet consisting of the article 
with the portrait as a frontispiece, a title page and 
a neat cover bearing the words: "Lester F. Ward 
and his Book Dynamic Sociology. " It is prefaced 
by a note signed by The Multitude Publi^ng Co. 
These are reprints from The Multitude, A Monthly 
Magazine, New York, Vol. I, No. 5, July, 1902, 
pp. 1-2. Mr. Walter Vrooman is put down as 
its editor. The following words stand at the head 
of the article in The Multitude, and do not appear 
in the reprints: 

Tlie True Method of Human Progress. 

Lester P. Ward, the American Philosopher: His 
Wonderful Book, Dynamic Sociology. 

It will be observed that this portrait is not the 
same as any that have been published since (see 
Nos. 522, 551). The photograph was taken on 
Aug. 6, 1886. The Cosmos Club proposed to 
have a great photograph album to contain the 
portraits of all its members, and we were requested 
to furnish our pictures for it. It was on that 
occasion that I sat for this photc^raph. On Jan. 
17, 1898, or nearly twelve years after they were 
taken, I asked Mr. Prince, the photographer, if 
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the negative still existed, and he searched for it 
and found it. It was at that time that the particu- 
lar view here in question was printed from the 
negative of 1886. I introduce here Mr. Mo>mt- 
fortt's article entire with the portrait, as a part 
of the history of Dynamic Sociology. 

THIS booklet coniains the greater part of an article 
on Lester F. Ward, the American Philosopher, and 
his book Dynamic Sociology, which was published in The 
Multitude Magazine, July, ig02. In view of the fact 
that so little of a biographical nature concerning Mr. Ward 
is to be found in the various encyclopedias, and the further 
fact that Dynamic Sociology seems destined to take rank as the 
handbook of modem progress, it is deemed just to Mr. Ward 
to put the reoieui in this form for the use of his readers, friends 
and admirers. 

THE MULTITUDE PUBUSHING CO. 

New York, July, iqo2. 
[3] 

LIBRARIES throughout the country report a renewed 
demand for literature of a philosophical and soci- 
ological nature, and this fact is largely due to the in- 
creasing interest in the works of Lester F. Ward, the eminent 
American philosopher. Appleton & Co. have recently put 
forward a second edition of his masterly book, Dynamic 
Sociology, which was originally published in 1883. Strange- 
ly enough, this, the most exhaustive and thoughtful con- 
tribution to the literature of social science, has only recently 
sprung into anything like general popularity. Although it 
is the most profound, as well as the most entertaining work 
of its character extant, it has been practically overlooked 
by even some of the closest American readers of philosophy. 
It remained for Russian censorship to attract attention to 
Mr. Ward's book when the advanced minds of that country 
had taken it up and indorsed its liberal doctrines. When it 
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was translated into the Russian language the translation 
was promptly seized by the censor and destroyed by ord^ 
of the niinisterial council. Dr. Albion W. Small, editor of 
the American Journal of Sociology, credits the Russian 
censors with attracting the attention o£ Americans to this 
scholarly philosophical work. 

He says: "At last Americans will discover, by the . , 
grace of the Russian censor's auto-da-fi, that an epoch- '^ 
making book has been before their eyes since 1S83, from the 
pen of one of their own countrymen, and only a handful of 
them have had the wit to discover it. " 

As a means of preparing one's self tot an uoderstandii^ 
of Dynamic Sociology Mr. Ward's concise and comprehen- 
sive volume, Outlines of Sociology, should be read. This 
work, dealing as it does with the origin, the data, the philo- 
sophy and the place of sociology among the sciences, is 
found to be excellent training for the student who would go 
deeper into the dynamics of this science which is inevitably 
to bring about a popular revulsion of thought. And it is 
obviously not a digression to consider right here what a 
stupendous revolution in theoretical and practical econom- 
ics and social ideals there would be, if even the teachers 
of the public scho(ds would acquaint themselves with 
Dynamic Sociology. And how much more tremendous and 
far-reaching would be the revulsion of social thought if the 
reading people throughout America were to suddenly 
absorb some of the philosophy so honestly and so boldly 
set forth in this work. Prom the chapter on the " Recipro- 
cal Relations of Man and the Universe" to the cloang 
paragraphs on "Universal Education," the second ^ , 
volume of Mr. Ward's book interprets a world of 
phenomena which was as a sealed mystery until his time. 
The first volume of Dynamic Sociology deals with the 
practicability of sociology as a science. It outlines, too, 
the fundamental data on which all phUosopby rests, and, 
in a preparatory way, leads up to the wondrous and pro- 
found revelations of social phenomena. 
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Unlike most of the deep scientific literature, the work of 
Mr, Ward is presented in a charmingly interesting style, 
which not only renders it more comprehensive, but prompt- 
ly establishes that consecutive flow of thought from author 
to reader which is so essential. Dealing with the motives 
of mentality, Mr. Ward says : " The pleasures of the intellect 
form a stimulus of great strength for the most highly 
developed individuals of the race, and, thoi^h restricted 
to so few comparatively, cannot be left out of account as 
motives to human action and ends of being. It is here 
that the purposes of nature and the purposes of man most 
nearly meet, and the means of nature become most nearly 
identical with the ends. Por intellect alone can appredate 
the results of its own efforts, so that, while the immediate 
exercise of the cerebral faculties forms the primary stimulus 
.,. to mental labor, the point is at length reached at 
which this source of enjoyment is refinforced by a 
lively sense of the good which this labor is destined to 
accomplish, constituting a derivative pleasure even greater 
than the original one. Again, the quality of intellectual 
enjoyment is so far superior that it is in this sense raised 
above all other stimuli, and may be thus classed higher 
than its limited difiu^on would otherwise justify, and 
assigned a place among the primary motives of human 
action. And, as the work of cephalization goes on, this 
must continue to become more and more widely diffused, 
until eventually the mass of mankind will experience the 
progressive impulse to brain exercise whose consequences 
are social evolution. " 

Purther, upon happiness, as the realization of the positive 
forms of feeling, are these sentences : 

"The above considerations are the logical outcome of a 
thoughtful study of the phenomena of feeling. It may seem 
strange to some that these phenomena should be thus placed 
at the very base of a philosophic system whose chief object 
is to exalt the intellect, and which ^cpressly avows that 
only by inldUclual culture and the increase of knowledge 
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can the true progress of maiikitid be secured. There is an 
apparent inoongniity between the doctrine, on the . > 
one hand, that progress consists essentially and 
solely in the elevation of the feelings, the increase of pleasure, 
the elimination of pain, the intensification of sentiment, 
the creation and diffusion of new enjoyments, the encourage- 
ment of natural emotions, the gratification of the nOTmal 
instincts, the satisfaction of desire, and the general pursuit 
of happiness; and the doctrine, on the other hand, that 
progress is to be attained solely through the cultivation of 
the intellect, the acquisition of knowledge, and the thorough 
and universal dissemination and enforced adoption of 
educational measures for the elevation and systematic 
development of the cold, objective faculties of the mind. 

"To bring these two seemingly incoherent and incon- 
gruous doctrines into harmony, and to show the true 
mechanical dependence of the one upon the other, as cause 
and ^ect, is one of the primary objects of this work. " 

As to man's study of nature and the necessity thereof, 
Mr. Ward says: • * * "The greater part of all suffering 
is the result, direct or remote, of ignorance. Obviously, 
therefore, the first great duty of man is to acquaint himsdf 
with his environment. * * * The phenomena that lie on the 
surface are of little value. They mislead at every turn. 
Not only must the deep-lying facts, difficult of access, ,., 
be sought out with great labor and perseverance, but 
they must be co-ordinated into laws capable of affording 
safe and reliable guides to human operations. * * * In 
his pursuit of information with regard to the nature of the 
universe man must be deterred by no fears. * * * Man's 
right to probe and penetrate the secrets of the universe is 
unchallenged. It is (mly he himself who has ever ventured 
to question it. His active brain, filled with a thousand 
other delusions and imagiaingR, has fancied gods and 
demons outade of nature forbidding him to prosecute his 
studies. • * * The principal object which man has in the 
study of nature is to enable him to control its forces. " 
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Of applied philosophy, Mr. Ward has this to say: "All 
philosophy aims to acootmt for phenomena. The human 
mind is so constituted that no power can prevent it from 
perpetually striving toward this end. AH systems of 
thought naturally fall, in this respect, under two general 
divisions, the tdeologicdl and theological, or divine free-will, 
or predestinaUoo and of fatalism. To this also should be 
added that modem dualistic school who hold that all 
, . phenomena are the result of unvaryii^; laws once 
arbitrarily impressed upon the universe." 

These few paragraphs give some idea of the depth of 
thought conveyed in a book which has far too long been 
allowed to sltmiber on dusty shelves. Wlien readers through- 
out the land shall finally take up and peruse this work, a 
new trend of thought will take bold of the social universe. 
Such a time is not far distant. Mr. Ward is yet a man in 
the prime of life and he will live to see bis pbilosophy read 
and accepted by the great force of thinlditg people on this 
continent. Of this there is the utmost assurance in the 
very fact that libraries are finding Dynamic Sociology and 
Mr. Ward's other books in active demand. 

Outlines of Sociology was the outcome of a series of 
lectures which Mr. Ward delivered at the School of Soci- 
ology of the Hartford Sodety for Education Extension in 
1894 and 1895. The volume furnishes an excellent in- 
troduction and groundwork for readers who would know the 
whys and wherefores c^ soctolc^. 

Lester Frank Ward was bom in Joliet, HI., in 1841 and 
served in the Union army in the Civil War. After the war 
he went to Washington, D. C, which has ance been his 
home. He was graduated from the Columbian University 
r . in 1869, and has since received several other decrees, 
including that of LL.D. He became chief of the 
Diviaon of Navigation and Immigration and afterward 
librarian of the U. S. Bureau of Statistics. In 1881 he 
accepted the position of paleontologist in the U. S. Geologi- 
cal Survey, which he still holds. Primarily a botanist and 
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Erequeot contributor to the botanical journals, author of a 
Guide to the Flora of Washington and Vicinity, he became 
fipedally interested in the past history of plants and has 
can^buted dght large illustrated memoirs to the publica- 
tions of the Geological Survey. 

LMx. Ward's Psychic Factors of Cioiiisation, 1893, second 
impression, 1901, is regarded by him as his best workj All 
of his books have been translated into Russian, the Psychic 
Factors no fewer tha n four times, but only this and the 
Outlines were permitted to appear. The Polish translation 
of Dynamic Sociology was also suppressed. Mr. Ward is 
the author of many philosophical articles, lectures, addresses 
and menKHTS other than those outlined here. He was also 
one of the collaborators of the Century Dictionary and of 
the last supplement to Webster's International Dicticmary. 

I never saw Mr. Vrooman himself but once and 
that was on March 12, 1904, when he called on me 
in my office at the National Museum. I had heard 
nothing from the scheme of his, above described, 
but he told me that it was carried out and the 
volumes distributed to the institutions he had 
founded. I understood him to say 500 copies, but 
he probably said 250. I wrote to the Appletons at 
once and reminded them of their contract with me. 
TTiey replied on tiie i8th, giving some flimsy 
excuse, but sending me my royalty. I want to say 
with r^prd to that edition that, while I have 
never heard any echoes from its use in this country, 
I have met several persons who had been at Rtiskin 
College, Oxford, and who told me that Dynamic 
Sociology was mudi in evidence there. Later I 
learned that 50 of t^e 250 copies went to that 
school. Still later, after I made the acquaintance 
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of the talented prindped of that school, Mr. Dennis 
Hird, I found that they were teaching not only 
Vol. II, but Vol. I, and not only Dynamic Sociology, 
but all my books and writings, and that my name 
was a household word with the students and pro- 
fessors of that college. ^Ruskin College was in- 
tended for the education of working men, but 
Mr. Vrooman had not taken the necessary pains 
to safeguard it from that point of view. Standing 
as it did under the very shadow of Oxford Uni- 
versity, which is probably the most conservative 
educational institution in the world, it allowed the 
influence and power of that great obstacle to 
himian progress to gain Uttle by littie control of its 
administration, and as soon as that control was 
complete the teaching of sociology and evolution, 
in fact of any of the kinds of knowledge that are 
useful to the working man, were inhibited, and 
Ruskin College ceased to be a workingman's col- 
legej A crisis arrived, a new labor college was 
founded, and the student body transferred its 
allegiance from Ruskin College to the Central 
Labour College. I chanced to be present at the 
foimding of the latter, and I contributed my mite 
to the general residt (see No. 551 of this series). 
There they are not only teaching Dynamic Sociology 
but Pure Sociology and Applied Sociology, and I 
have sent to that College every paper I have ever 
written of which I had an extra copy in 1909. 
Many of these latter have been reprinted in the 
Plebs Magazine, the organ of the progressive ele- 
ment of labor workers in England. I It seems that 
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the laboring classes o£ both England and America, 
and to a large extent the poor and oppressed of all 
lands, as notably in Russia, regard the teachings 
of Dynamic Sociology as tending to liberate them 
from their chains. ^I become a sort of Moses to 
them to lead them out of the wilderness of human 
thraldom.^ 1 
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146. [Notice of Dynamic Sociology] 

Histoiy. — ^Written May 31, 1883. I gave this 
to Mr. E. T. Peters, who was working on the 
CrUic, and he had it inserted as his own with 
appropriate modifications. 

The EmUng Critic, WashlngtMi, O. Cq Jnw i, 1883. 



THE author of the above work is a dtizen of Washing- 
ton, and belongs to tbe corps of scientific men to 
whom the Smithsonian Institution, the National 
Museum, and the Geological Survey furnish congenial 
employment. Although, like all these gentlemen, a specnal- 
ist, Mr. Ward does not believe in narrowing a whole life 
down to the minute study of a single class of natural objects, 
and in the work before us he shows that his observation and 
reading have taken a very wide range. He has made his 
study of natural history include that of man and of society, 
and his book is a bold attempt to combine into one great 
system of mutually dependent objects not only all the 
forms of animal and vegetable life, but even inanimate 
things, the minerals, the rocks, the elements, and the 
celestial bodies. Seizing upon the new conception of uni- 
versal development or evolution he fits everything into its 
appropriate niche in his progressive scheme of having man 
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in his lughest Bodal stage at its head. In showing how this 
system of things has been evolved, the hi^er from the 
lower forms, our author is in entire harmony with most of 
the modem philosophers who set out with the facts of the 
known universe as the basis of their ideas, but at this point 
he finds hiTTUBfilf compelled to diverge from the main path 
of the most advanced modem thought, and to introduce 
certain new elements which he regards as being of para- 
mount importance. • 'Vl^thout ascribing to man any divine 
attributes not origmally attained through spontaneous 
evolution like all the rest, he does maintAin that the develop- 
ment of the psychic faculty, and especially the appearance 
of the rational intellect of man, introduced a set of 
factors into the general problem of evolution which, not- 
withstanding a large amount of ^Aravagant laudation, have 
not yet been asagned their true value. 

Even the great English philosopher, Herbert Spencer, 
is found deficient at this pointj The failure to recc^nize 
the true potency of these factors has rendered even this 
most profound philosophic system practically sterile so far 
as the good of man is concerned. ^The main object of Mr, 
Ward's book is to show precisely how himian reason difEers 
from all other agencies of evolutionjby just what methods 
it normally works, what it has already done that is wholly 
distinctive from all that other influenoes have accom- 
plished, and then from these established fact^to demon- 
strate that it may be made to do much more still in the 
future. •' 

A large part of the work is devoted to the herculean task 
of overthrowing the errors oi human reason which counter- 
act and now so nearly neutralize its normal and legitimate 
influence. In this he necessarily antagonizes much that is 
h^hly cherished by vast rn'*!P^ of men, and cannot fail to 
call down the wrath of many upon him, but nothing is 
dearer to the reader than that this labor is unsought and 
forced upon him ; that he performs it bravely as a duty and 
not as a pleasure, and that his impulses, whether rightly 
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or wnm^y guided, axe both honest and philanthropic. 
The subjects discussed are always of the highest interest, 
and the learning and abihty brought to their treatment 
must command the respect and attention of scholars and 
thinkers, vhatever their private convictions may be. 
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147. [Notice of Dynamic Sociology] 

Htetory. — ^Written MayaS, 1883. I gavethisto 
Mr. Henry L. West, City Editor of The Post, and 
he attended to its insertion in the Sunday issue. 

lb* WMUocton PiMtt WaihlagtaD, D. C, Ho, 1877, Jane 3, 1883, p. 4. 



DYNAMIC SOCIOLOGY 

DYNAMIC Sociology, or Applied Social Science as 
based upon Statical Sociology and the less Com- 
plex S^ences is the title of a work by Lester P. 
Ward, A.M., which has just been published in two volumes 
tA 736 and 698 pages respectively by Messrs. D. Appleton 
ft Co., New York. The author has been a resident of 
Washington for the past eighteen years and is well known 
to a large number of citizens, especially in scientific circles, 
as a quiet, hard-working naturalist, and more especially as a 
botanist. A year ago he gave us his Guide to the Flora 
iif Washing^ and Vicinity, which was published by the 
Smithsonian Institution and has been videly distributed 
asBoag the younger members of the community, particu- 
larly among the pupils and teachers in the public schools. 
We m^ht have fdt some little surprise at seeing the large 
philosophical treatise before us from his pen, bad he not, in 
235 
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a measure, prepared us for it by publishing in 1877 his 
review of the works of Professor Haeckel, of Germany, and 
by the appearance of a number of able articles on philosophi- 
cal subjects in the magazines. 

The present work should seem to be the matured out- 
come of his meditations during many years* close obsrava- 
tion of natural phenomena and of the laws of society. It 
is, in fact, an attempt to base society upon scientific princi- 
ples, and to show not only that man has been developed 
in the same way as other forms of life, but that the laws of 
his being can be studied and utilized in the same way that 
the laws of nature below man have been learned and 
applied. 

^^r. Ward's work is in a true sense a system of philosophy, 
but &om this it must not be inferred that it is a bundle <rf 
abstruse speculations. It is eminently practical and is per- 
vaded by a tone of serious concern for the future im- 
provement of the race, which is stror^Iy humanitarian. 
l/Ia fact, our author finds very much to be improved in 
society, and while he never exhibits acrimony nor deals in 
invective, he searches out and breaks with an authoritative 
hand the idols of the cave, the tribe, and the market place^ 
He not only exposes the great popular errors of the time, 
but finds it necessary to grapple with the fallacies and 
sophistries that so lai^ely characterize neaiiy all that 
passes for the most advanced thought as formulated by the 
foremost thinkers. Through these, with the sharp blade 
of clear, cold reason, he cleaves his way, fortifying every 
portion gained by abundant proofs drawn fresh from 
naturej 

Yet the work is by no means destructive. It destroys 
only the worthless, and in order to build a substantial 
structure in its place. All criticism of the present is in 
order to clear the ground for the future. Not content to 
point out the bad, it goes on to show what would be better 
and how it may be attained. The discussion is everywhere 
devated far above the din and smoke of current partisan- 
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ship, the ends aimed at are those of the remote future, not 
of the immediate present, and the reader rises from the 
perusal of the work with bis mind clarified by the contem- 
plation both of the insignificance of individual activities 
and of the grandeur of humanity as a whole. 

That this book is destined to produce a profound impres- 
aon upon the more thoughtful classes of society, and one 
that will grow with repeated and extended perusal, we 
cannot doubt. That sudi a system of thought should 
have emanated from an American is a most hopeful sign, 
and Washington is to be especially congratulated on being 
the focal centre from which it has proceeded. 
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148. LNotice of Dynamic Sociolo^] 

History.— Written June 5, 1883. 

Tha Capital, Wuhlastoii, D. C, JmM lo, 1S83, p. 4. 



rIS book illustrates the difference between what is 
coming to be r^arded as the essential character o£ 
a philosophy and the dass of writii^ that formerly 
went by that name. The philosophy of all ages down to 
within a few decades was evolved entirdy out of the inner 
consciousness of the writer, and consisted in the working 
over into a variety of novel forms of a certain number of 
abstract propositions which it was claimed must be true 
because all men accepted them. The modem philosopher 
does not attempt to write until he has first explored a 
large field of concrete facts, and his subsequent deductions 
are such and only such as are not only warranted but 
forced upon him by the perceived relations of such facts. 

The present work is of this latter class, but the range 
of objects comprehended by it is so large that the sdieme is 
well nigh a universal one. The author has laid broad 
foundations and built up a system which is a true cosmology. 
His preparation for this work has been most thorough, and 
the extent of his reading, as well as of his strictly scientific 
knowledge, is fully adequate to the task he has undertaken. 
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Mr. Ward's system of philosophy will saSer nothing 
in OHnparison with any of the more pretentious ones that 
have been brought forth on the other side of the Atlantic, 
such as that of Mr. Herbert Spencer. It differs from the 
otherwise quite similar scheme of Prof esscv John Fiske in 
this country, who is an able disciple of Spencer, in not 
directly echoing the body of doctrine laid down by any other 
master. Indeed, when we have made this general compari- 
son we have gone as far as the internal nature of the present 
work will justify, for while it postulates evolution and the 
entire body of truth, which is the product of modem science 
and the common property of all, it makes of this material 
an entirely different use from that made by any other work. 
Our author aims to take tip philosophy where Speiicer and 
Fiske have l^ it, and carry it a stage farther. But unfortu- 
nately this task, diGScult to itself, is complicated by obstacles 
which one would least expect to meet with. These ad- 
vanced writers themselves, imagining, as all men are prone 
to do, that they have all the truth there can ever be, have 
taken the pains to inculcate the plenitude of their scheme 
and virtually to deny that it is capable of bdng carried any 
farther. 

This obstacle is especially stroi^ in the department of 
social science, which forms the last and highest stage in all 
modem schemes of thought. The possibiUty of ever utiliz- 
ing the forces of society, conceded as they are to be true 
natural forces, is more or less emphatically denied by the 
philosophers named, and the attempt of the present writer 
to point out how an applied sodal science can be estab- 
lished has required him to go to the very foundation of our 
existing sodal structure, to work out its genesis, and to 
fomiulate the laws of human nature and human action. 

Notwithstanding the need for all this fundamental philo- 
sophic work, the writer never forgets that he is aiming at 
practical results, and not only scholars and statesmen, but 
buaness men, and the great toiling proletariat, will find 
that the plainest prind^des affecting their interest are 
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clearly and fearlessly laid down. What these principles are 
as conceived by the author we cannot, of course, here 
explain, and must refer the reader to the book, in which we 
can assure him that he will find much which, either in its 
matter or its manner, will be novel and interesting. 

We need scarcely add that the author of this conqvehen- 
sive work is a citizen of Washington and a gentleman well 
known in scientific dicles here. 
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149. [Note on the Preliminary Study 
of a Collection of Fossil Plants from 
the Lower Yellow-Stone] 

Histoiy. — Written May 12, 1883 (see No. 158, 
infra, p. 275). 

Sdanca, Cambifdia, HunefanMtti, Vol. ^ Ho. ig, Jnas is, iSSjg 



MR. I^STER F. WARD has made a preUminary 
study of an interesting collection of fossil plants 
brought to the U. S. Geological Survey in 1882, 
by Dr. C. A. White, from the Laramie beds of the lower 
Ydlowstone River. No less than thirty-four species are 
identified with those already described and figured, includ- 
ing many of those from Port Union, described by Dr. 
Newberry, and a number from other localities in the West. 
A few, however, belong to species that have not heretofore 
been found within the territory of the United States 
(arctic or European). In addition to these, there was found 
a large number of forms which could not be identified, some 
of which are of peculiar interest. As Mr. Ward expects to 
visit these beds during the present season, and hopes to 
obtain more and better material, no descriptions of new 
spedes will be published imtil further study <^ these fonns 
can be made. 
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150. [Science and the Use of Capitals] 

ffistoiy. — Written June lo, 1883. . 

Th« KepoUic, WuUnctos, D. C^ VoL TI^ Ho, 18, Jnm 17, 1883, 
p. 379. 



>" ■ "AHE new scieatific journal, science, has the most 
I intense horror o£ capital letters — so much so that 
-*■ contributors complain bitterly that they ate not 
allowed to express themselves clearly by the ordinary 
methods in which the best Ei^Iish writers sanction their 
use. F(^owing the lead of certain pedantic bibliographers, 
it inasts that the names of all books shall be in lower case, 
and extends this to include German titles in which, accord- 
ing to the genius of the language, all nouns take an initial 
capital, lids is bad enough, but when it is carried to the 
absurd length of sa3dng the New York tribune, the New York 
evening post, etc., it verges on the ridiculous. We presume 
that if science should deign to mention The Republic it 
would speak of it simply as the republic, and so far the 
press is general. Now, I humbly suggest that while the 
editor of science may know a great deal about science, he 
does not understand the science of orthography. Capital 
letters are not mere rubrics with which to adorn the heads of 
chapters. Whatever may have been their original use, all 
modem languages employ them for a number of very 
243 
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definite purposes. In German they are largdy gram- 
matical signs denoting substantives, and science has no more 
right to disregard this use of them than it has to violate any 
other grammatical rule. I know not what god the editor 
(d science may worship, but most civilized men think that 
their own particular one should be spelled with a capital. 
In English capitals are very frequently employed dther to 
emphasize leading terms or to point out the special sense 
in which they are intended. They are especially used to 
designate proper names, and a book or a journal can have a 
proper name as well as a man or a pet dog. The fact that 
the word a journal may adopt as its name happens to 
exist also as a common noun does not prevent it from being 
a proper noun when used as such name. The distinction is 
one that every school-boy knows, and so we have to go to 
the scholarly editor of science, bred in the greatest institu- 
tion of learning on the continent, to find one sufficiently 
obtuse not to perceive it. Por the benefit of this learned 
personage I will inform him that a tribune is a different 
thing from a Tribune, that there is a ^aia distinction 
between a "solid substance placed firmly in an upright 
position " and a d^y newspaper, and that an evening post 
would be an unusual kind of post. The editor of science 
may be so inflated as to imagine that his journal, instead t^ 
being merely a journal, is, in fact, the "real presence" of 
science itself, but I think I see a distinction. I certainly do 
not claim among the many virtues ot The Repubuc that 
it actually constitutes the republic under whose protection 
it is published. I might multiply illustrations, but I 
forbear. No. The English lai^iuage is an institution 
which is somewhat stable. Defects it has, but I must be 
excused from smiling at the attempt of any one "organ," 
whether of sinence or anjrthing else, to "reform" it down 
into a meaningless monotony incapable of expres^ng the 
great variety of refined distinctions which it has required 
so many centuries of differentiation in its words to render 
it capable of expresang. 
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151. [Notice of Dynamic Sociology] 

History.— Written June 8, 1883. 

Hw BtcoIbc Star, WHhliiKton, D. C, VoL LXI, Ha 9414* Jaas >3, 

1883, ^>. 



rIS work is a fundamental discussion of many tA the 
most important questions of science and philosophy 
in their beaiings upon social economy and human 
affairs in general. It does not treat directly these current 
questions in any deparbnent, and yet it furnishes the basis 
in science and in logic for the correct solution (A nearly 
all of them. It is therefore, exceedingly opportune, as there 
has never been a period in which greater activity existed 
in the direction of thoroughly working out and scientifically 
settling the problems of sodal, national and individual life. 
While this book bears clearly and boldly upon questions of 
religious Uberty, of the rights and duties of the sexes, and 
of political economy in its broadest sense, it bears more 
especially upon three of the great national questions which 
are just now pressing for solution in this country, and which 
must enter largdy into the coming political campaign. The 
first of these is the question of regulating foreign trade — the 
tariff question. The second is that of re^^ulating internal 
transportation — ^the monopoly question. The third is the 
question of public education. Those who intend to take 
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part in any of these discussions cannot afford to be ignorant 
of what the author of this work says. They need not, 
however, expect to find their pet hobbies passionately 
defended. The writer is no partisan. Scarcely do any of 
the popular shibboleths, such as "protection," " free trade, " 
"anti-monopoly," etc., occur in the work. It deals con- 
stantly with the deeper laws of society, and aims to furnish 
a true science of politics, about which men will no more 
dispute than they now do about the science of chemistry. 
And if the author seems at times to take strong groimds 
on one side or the other of any of these discussions, it is 
because he perceives that the oppo^te side has failed to 
grasp some fundamental truth of nature and is being led 
astray by ignorance or error. The careful study of this 
work by candid inquirers into our social and national 
polity, cannot fail to impart a sober and healthful tone to 
public discussion. We therefore welcome it on the eve of a 
great national campaign, not only as a work which is 
calculated to allay animosity, but also as one tending to 
secure in no small degree the agreement of all parties upon 
some of the most vexed questions of the times. 

Mr. Ward has for many years been a resident of Wash- 
ii^:ton, and we are glad to see that he has improved the 
opportunities thus afforded for mnViTig so thorough a 
study of national and social affairs as presented here at the 
pditical center of the country. 
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152. [Note on Gray and Trumbull's 
Review of de CandoUe's Origine 
des Plantes Culdv^s] 

HisWiy— Written May 12, 1883. 

SdeoMk Ctnliddca, Ifaiufliiinitti, ToL 1, Ho. aii Jbw ag, 18S3, 
Sw6i6. 



DB CANDOLLB'S "Origine des plantes cultiv£eG" 
has received a searcjiing review at the hands of 
Professor Asa Gray and Mr. J. Hammond Tnmi- 
buU in the American Journal of Science. The book itself 
is as valuable to anthrop<dogy as it is to botany, and it was 
fitting that a competent representative of each of these 
sciences should be associated in its examination. The 
reviewers, however, in this case, seem to have had a definite 
object ulterior to that of merely appreciating this last 
great contribution of the venerable phytologist. The flfiima 
of America as the original source of a large number of the 
best known vegetable products of the globe required to be 
defended; and they deliberately assumed and performed 
this task, showing in a large number of cases that de 
Candolle had either ignored or had not duly weighed the 
evidence that exists in favor of their American origin. The 
comprehensive and critical learning displayed in these 
346 
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articles, rdative to the mention of these plants in the early 
history of American discovery, is only equalled by the 
shrewdness and force with which it is marshalled in support 
of the views which the writers feel called upon to set forth 
and sustain. 
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153. On the Position of the Gamopet- 
aiee — ^Abstract 

Histoiy — ^This is the abstract, written Aug. 
15-17, 1882, of qmte an elaborate papa: that I had 
prepared from Aug. 1-15, and presented to the 
Biological Section of the American Association 
for the Advancement of Science at the Montreal 
meeting, on Aug. 28th. 

Pfocevdingf of tbe American AHodatlon for the AdTascement of SdeoM, 

VoL XXD, Sf ontraal Meeting, Selem P tom, Jolj, 18S3, 

pp. 460-462. 



IN 1789, Laurent dejussieu, in his " Genera Plaotanun," 
established the three "Divisions" of Dicotyledons, 
assgning the Apetalous Division the lowest place, 
the Monopetalous Division the second, or intermediate 
place, and the Polypetalous Division the highest place in 
the series. 

In 1848, Adrien de Jussieu, in his "Cours El&n^taire 

, de \ Botanique," reversed the order of the second and 

third of these Divisions and gave his reasons therefcn'. 

Notwithstanding this, nearly all subsequent authors have 

steadily adhered to the order established by Laurent de 

Jussieu, which is supposed to have been that of his undo 

Bernard, the real founder of the "natural system." 

24S 
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This arrangement has, however, been severely critideed 
by Al. Braun and many others. 

The present paper is designed to supplement an article 
"On the Natural Sticcession of the Dicotyledons" com- 
mimicated by the writer to the "American Naturalist" for 
November, 1878, and to bring forward some evidence from 
statistics and from palaeontology, as that did firom organ- 
ogeny, of the comparative recency of those plants having 
tubular, bell-shaped, or otherwise consolidated corollas, 
and thus to claim for that Division of the Dicots^edons — 
the Monopetake, or Gamopeiake, as they are now more 
properly called — the highest place in the series, as did the 
younger Jussieu. 

This is shown, first, by the great extent to which these 
plants are herbaceous as compared with those having the 
petals free {FolypetaltE) or with those destitute of petals 
{Apetaltt, or Mimochlamydea). 

From a comparison of seventeen floras, including those 
of the Eastern United States, of California, of Great Britain, 
of Italy, of the West Indies, etc. , it is found that of the total 
Dicotyledons the Apetalous Division fiimishes on an aver- 
age '3-3 per cent, the Polypetalous Division 43.3 per cent, 
and the Gamopetalous Division 43.4 per cent; but when 
the shrubs, trees, and voody vines of each of these Divisions 
are alone considered, we find that the Apeiala furnish 
about 24 per cent, the Polypeiaia over 43 per cent., and 
the Gamopetaia only about 33 per cent. In some of the 
floras compared the percentage of this last Diviaon is as 
low as 20. 

A perhaps still more striking way of showing this 
is to see what proportion the woody plants of each Divison 
bear to the total number in that Division; e. g., of the 
Apetala, which in the flora of the Eastern United States 
form only 13 per cent of the total Dicotyledons, 42 per 
cent are woody, while of the Gamopetaia, which form 
47 per cent of the Dicotyledons, only 16 per cent are 
wwdy. 
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If trees only are taken into the account tlie contrast 

becomes | still stronger. In the last named flora, which 

^ is the largest of those compared, the A petaUe constitute 

38, the Polypetala 45, and the Gamopetoia 17 per cent of 

the dicotyledonous trees. 

These facts seem to show that the Gamopetaltt constitute 
a comparatively late type of vegetable growth which has 
not yet had time, as it were, to perfect itself and assume 
the frutescent and arborescent forms which mark the 
highest development, or phytological maturity. 

In the second place, and in order to anticipate the possible 
objection that this might equally prove degeneracy, socb as 
is seen in the Monocotyledons and in the Cryptogams, 
which, though known to be older types of vegetation, are, 
nevertheless, at the present time chiefiy herbaceous, 
although once probably for the most part arborescent, the 
following paUeontological evidence was adduced: 

It was shown 

1. That the first appearance of plants that are clearly 
referable to Gamopetalous genera is much later than that 
of either Apetalous or Polypetalous plants. 

2. That the most abundant of those genera are such as 
in the living flora have very deeply lobed corollas, as in 
Viburnum, thus approaching the dialypetalous condition 
and stroi^ly suggesting that at the time of their appearance 
they might not have been truly gamopetalous at all. 

3. That the relative paucity of gamopetalous species is 
much more marked in fossil than in living floras. 

4. That the lower the horizon, the greater the dispropor- 
tion in this respect. 

5. That in all collections the number of specimens of 
fossil is less than of living Gamopetake in proportion to the 
number of species; i. e., there were then not only less 
numerous forms, but those that existed were less abtmdant. 

These several propositions were supported by copious 
citations and by tabular exhibits compiled from Schimper's 
" Palfontolc^e V^^le," Heer's " Flora tertiaria Helvetjas," 
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Lesquereox'a " Cretaceous and Tertiary Floras of the United 
States," and other works, as well as by data obtained from 
the cdlectioiis of fossil plants at the United States National 
Mnseum. 
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154. The Organic Compounds in Their 
Relations to Life.' — ^Abstract 

History. — ^This abstract was written Aug. 22-23, 
1882. The full history of the paper is given 
in connection with the paper itseU (see No. 136, 
supra, p. 97). 

lUd., pp. 493-4M- 



ORGANIC compounds may be defined as "sub- 
stances whose highly complex and very unstable 
molecules are composed of those of inorganic 
compounds or of organic compounds of lower organization, 
formed on the cooled surfaces of fully developed planets at 
life-supporting temperatures. " 

So far as the cosmical origin of the various snbstances 
composing the earth's crust, whether elemental or com- 
pound, is understood, it seems to have conformed to the 
following law : the molecules constituting each progressivdy 
more complex unit exhibit increase of mass accompanied by 
decrease of stability. 

The artifidal synthe^ of organic compounds has ob- 
literated the line formerly supposed to exist between the 
chemical constitution of inorganic and of organic compoimds. 

■ This paper was published in full is the Ametitam Katuralitt, Vcd. 
XVI (December, iSSa), pp. 968-979. 



,,;. Google 



ORGANIC COMPOUNDS 453 

The inoperties of substances depead upon their molecu- 
lar constitution: the more complex their constitution the 
more active their properties. Thus the properties of 
compounds are as a rule more active than those of dements, 
those oi organic are more active than those of inorganic 
compounds, those of the alkaloids more active than those 
of the amyloids, and those of the albuminoids more active 
than those of the alkaloids. In the last case, however, the 
activity manifests itself in a different manner, viz., through 
rapid changes of internal structure includii^ the 
phejnomena of isomerism; thus partially ceasing to be ^^ 
molecular and in a certain way afEecting the mass. 

These nitrogenous compounds themselves possess grades 
of complexity and instability, and thus we arrive in an 
ascending series at proteine and finally at protoplasm. 

Protoplasm is a chemical substance whose relativdy 
large molecules may have been compounded (^ those of tiie 
less complex albuminoids. 

The activities manifested by protoplasm consist in actual 
alterations in the mass of the substance, which is the 
fundamental fact involved in the phenomena of life. Life 
is therefore essentially a property of protoplasm. 

All the higher manifestations of life are reducible to 
protoiidasmic activity, and the enlarged scale on which 
they operate is due to subsequent organisation. A living 
being is only a quantity of organized protoplasm, and 
tissues are merely the framework and material machinery 
by means of which the life-substance is enabled to multiply 
effects. 
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155. Qassification of Organisms' 

History. — ^The proofs of that part of Dy- 
namic Sociology had just reached me, and I took 
them to Montreal with me and read from them, 
and then prepared this abstract. The paper was 
read August 29, 1882. 

lUd., pp. 4M-4W> 



THE terms animal and vegOahU have proved wholly 
inadequate to express the distinctions which are 
found to exist among organisms. As popular terms 
they are useful, but as scientific terms they have already 
led to much fruitless discussion. 

The fundamental distinction in biology should be drawn 
between those organisms which are capable of assimilating 
chemical or inorganic matter, and tiiose whidi depend 
entirely upon the appropriation of matter already so maau< 
&ctured. We would thus have two classes of orgacisniSt 
viz., first, assimilators, tissue manufacturers, or mttogms; 
and second, parasites. 
The first of these classes might be subdivided into three 

'This paper ma ccmdensed from the writer's work DynamU Sodalecf 
(New York, D. Appleton ft Co., 1883, VoL i, pp. 347~355}t pubUalied 
since the MontncRl Meeting. 
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groups: I. Those that manufacture protoidasm only and 
conjsist entirely of that substance. 2. Those that 
manufacture both protoplasm and also some form of *"' 
protective integument or framework. 3. Those which 
decompose carbonic dioxide and employ the carbon thus 
liberated as the strengthening material of their tissues, 
viz., plants proper. 

The second class is also divisible into three groups: I. 
Those which appropriate matters already manufactured by 
organisms of the first class (or, as in the case of lichens, 
take them at third hand from organisms of the same class), 
but which are not only fixed like plants but are of low or- 
ganization and simple cellular structure. 2. True parasitic 
plants, whose organization plainly indicates that they have 
descended from chloropbyl-bearing plants, of which they 
are d^raded types. 3. Animals proper, which live on the 
substance manufactured by the first class of organisms, 
either by taking it directly from plants, or by preying on 
others of their own group which have derived their suste- 
nance from plants. 
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156. [Review of Chapters XI-XIV o£ 
Dynaimc Sodology] 

Sstory. — Major Powell reviewed the book at 
great l^igth in Science, devoting four artides 
to it in as many numbers of that journal (see 
supra, pp. 214-215). The first of these articles was 
a general review of the whole work, the other three 
dealing with certain special aspects. In writing 
the first article he asked me to assist him, and to 
review Chapters XI-XIV, which I did on June 
12, 1883. I had written so many notices of the 
book that it was little effort to write them. Major 
Powell gave me a stenographer, and I quickly 
dictated a summary of those chapters. 

Sdaocfl, CambfMt^ HuMchuMtte, ToL n, No. 23, Jidj 13* 1883, 

PP-47-49- 



CHAPTER XI is entitled "Action,"— a term chosen 
in preference to the more common expression, 
conduct. The chapter is chiefly devoted to the 
discussion of a systematic classification of actions, first, 
as involuntary and voluntary; and voluntary actions are 
again divided into impulsive or sensori-motor, and 
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ddiberative or ideo-motor. Each of the latter dasses 
consists of two groups; namdy, actions possessing moral 
quality, and actions devoid of moral quality. 

It is no part of the author's purpose to treat of actions 
possessing moral quality; although, in order to make clear 
the irrdevancy of such actions to his discussion, he occupies 
Bome space in going over the ground usually covered by 
writers on ethics. Actions devoid of moral quality are those 
upon which progress essentially depends, and chiefly that 
branch which falls under the more general head of ddibera- 
tive or ideo-motor actions. They are further subdivided 
into static and dynamic, the former group embracing the 
great bulk of human activities in the performance of the 
ordinary duties of life. Static actions of this class do not 
result in prepress, but tend simply to preserve the existing 
social status. Dynamic actions constitute the really pro- 
gresdve dass of actions. . 

The chief fact which distinguishes dynamic actions 
from all others is, that they are performed by the indirect 
or inventive method. All the progress that has taken place 
in society has been due to such actions. However spontane- 
ous such progress may appear, it has, neverthdess, been the 
result of tdeologic methods in adjusting natural phenomena 
in such a manner that they will accomplish desired ends, 
remote in themsdves, but foreseen by the intelligence of 
the devdoping intdlect. The results are the essential 
dements of human | art ; and consequently civilization _ 
is fundamentally and wholly artificial. Here Mr. 
Ward introduces a series of illustrations of tyincal dynamic 
actions performed in the course of social progress, for the 
purpose of duddating the central idea which he desires to 
embody in the term "dynamic action." 

Chapter zii is a discussion of opinion as the direct means 
to progressive action. As dynamic actions are ideo-motor, 
such actions must result from the possession by the agent 
of certain underlying and directing ideas. The tniism that 
"ideas rule the world" simply means, that o|umons deter* 
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mine actions. But in order to produce dynamic actions — 
that is, actions which will, in fact, result in progress — it is 
essential that the opinions whidi underlie them be in rigid 
harmony with objective reality. Dynamic action can only 
flow from correct opinion. 

Opinions must not only be correct, they must be impor- 
tant. Unless important, no appreciable dynamic result will 
flow therefrom. The most important opinions, or ideas, are 
arranged under four general beads: first, o^mologic ideas; 
second, biologic ideas; third, anthropologic deOs; fourth, 
sociolo^c ideas. Correct ideas belonging to these four great 
classes constitute the primary motive power to all human 



Chapter xiii is upon knowledge — the immediate data of 
ideas. Opinions cannot be directly reached. They are not 
subject to the will, either of the party holding them or of 
any other: they axe simply consequents. Obviously, t^e 
antecedents of ideas consist in the data possessed by the 
mind relative to the materials and phenomena of nature. 
Such data are grouped by the author under the general 
term ' ' knowledge. " Knowle^e, therefore, must first 
exist; and, if it exist, no effort need be expended in deter- 
mining opinion. In this chapter the author shows that the 
chasm which in fact separates the intelligence of the lowest 
and the highest classes of mankind is chiefly due to inequali- 
ty in the possession of the data for thought. He shows that 
the capacity of the mind is, in any particular class of 
society, practically equal; that, even in what are known as 
semi-dvilized or barbaric races, the capacity exists for a 
far greater amount of knowledge than is ever obtained. 

Chapter xiv is on education as the direct means to 
knowledge. The possession of knowledge, therefore, if it 
could be secured, would constitute the true means to the 
proximate end, and thus secure the ultimate purpose. But 
the human mind is so constituted that it j cannot be 
safely intrusted to secure this end for itself; for the 
individual cannot understand the necesaty for this know- 
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ledge, or guide himself wisely in its attainment, prior to its 
acquisitioo : that is, the period of acquisition is in the earlier 
years of the life of the individual, when he must be guided 
by others. The initial means in the entire series is therefcoe 
education, actively considered as a function of society. 

The work closes with a condensed but fundamental 
treatment of the general subject of popular education, in 
which appears a review of the various theories that have 
been held, and that stiU control human action on this 
subject. He divides the general body of public opinion 
into five parts, which he denominates "the five kinds of 
education." These are: first, education of experience; 
second, of discipline; third, of culture; fourth, of research; 
fifth, of information. The first four of these kinds of 
education axe considered for the purpose of showing, that, 
however important in themselves, they are insufficient to 
accomplish the great end of securing an artificial civilization 
as the product of direct social action. The last of these 
forms of education, therefore, is the only one which 
embodies such promise. 

The author sees little hope in the imperfect and desultory 
attempts of individuals to secure this great need in society. 
To render it of any value, he claims that education must be 
the systematic work of society in its organized capacity. 
Ceasing to exert itself longer in vain attempts to secure 
directly the various proximate ends, society should vigor- 
ously adopt this initial means, and concentrate its energies 
on the work which is clearly practicable — that of furnishing 
to all its members the data actually in its possession. 

Under the heading "Matter of education" the author 
briefly, but without dogmatism, discusses the general 
theorem that the subject-matter should be a knowledge of 
nature — a knowledge of the environment of the individual 
and of mankind. His treatment of the methods of popular 
instruction is brief, maintaining that this is merely a matter 
of supply in the politico-economic sense, which will cer- 
tainly come as soon as there shall be an adequate demand. 
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He says, "The methods and the teachers have always be«n 
as good as the popular notions of education, and they will 
doubtless continue to be so. " The only criterion whi(^ be 
does lay down with r^ard to method is that it be teleok^c. 
He inmts that education, like every other department ol 
civilization, must be an artificial product; that it must be 
undertaken deliberatdy, planned by human intelligence, 
and adiieved throt^h human effort. 

The author discusses, in a broad and phUosopfaic manner, 
a great body of questions in which civilized man is dee^y 
interested. He has ther^ore written for a wide reading; 
and happOy his style, in its essential characteristics, will 
not repel those to whom it is presented. 



,,;. Google 



Smptmmthmr 6, USS—JEtat. 43. 

157. Marsh and Aquatic Plants of the 
Northern United States, Many of 
Which are Suitable for Carp Ponds 

fOstory. — ^This paper was prepared at Pro- 
fessor Baird's request May 23 to June 19, 1882, 
chiefly by cheddng off the qpedes in Mann's 
Catalogue and turning it over to Mrs. Ward to 
copy. 

Bvllvtin of IliB Unltad Statm PUi Commitdoii, Vd. m, No. 17, 
Wmihlnctoii, D. C, Sopt 6, iSSj, pp. 357-165. 



^'■"^HE spedes indicated by the heavy-faced type are 
I strictly aquatic. Those which are especially recom- 
-'- mended by Dr. Hessel for carp ponds are Nos. 7, 8, 
18, 19, 20, 21, 22, 45, 46, 47, 48, 49, 50. 51. 52. 53» 54. 55. 
67, 81, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, loi, 
102, 103, 104, 105, 106, 107, 108, 109, no, III, 112, 113. 
114. Those which occur oear Washington are nombers 2, 
4. 6. 7. 9. II. 13. 14. 15. 16. 17. 23. 25. 26, 27, 29. 31. 32. 35. 
36, 38, 40, 41. 51. 58. 60, 61, 63, 65, 66, 68, 69, 72, 73, 74. 
75. 76, 77. 78, 80, 81, 82, 83, 84, 85, 86, 89. 95. 96. 97. !«>, 
104, 105, 106, 116, 121, 123, 125, 128, 129, 131, 133, 134, 
135. 136, 138, 143. 145. 147. 151. 154. 155. «57. 158, 160, 
161, 16a, 166, 168, 171, 174, 178, 180. 
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RANUNCULACE^. 
Crowfoot Family. 

I. Ranurtculus hederaceus, L. Introduced near Hamp- 
ton, Va. 

3. Ranunculus ambigeas, Watson. [R. aUsmafoUus, 
Geyer.j Water-Plantain Spearwort. Eastern 
Branch marsh, D. C; also marsh near the 
mouth of Hunting Creek, Va. 

3. Ranunadus jiammuia, L. Smaller Spearwort. Shore 

of Lake Ontario and northward. 

4. Ranunculus pusiUus, Poir. Small Spearwort. Po- 

tomac Flats above Eads' Mill, D. C. 

5. Ranunculus cymbalaria, Pursh. Seaside Crowfoot. 

Sandy shores from New Jersey northward, and 
along the great lakes to Illinois and westward. 

6. Ranunculus sceleratus, L. Cursed Crowfoot. Com- 

mon eveiywhere. 

NYMPH^EACE^. 
Water-Lily Family. 

7. Braseida peltata, Pursh. Water-Shield. Carberry- 

Meadows below Bads' Mill, D. C. 

8. Ifelnmbium lutetun, Willd. Yellow Nelumbo, or 

Water Chinquepin. Waters of the Western and 
Southern States; rare in the Middle States; 
introduced into the Delaware below Philadel- 
phia. Near Woodstown and Sussex County, 
New Jersey. Big Sodus Bay, Lake Ontario, and 
in the Connecticut near Lyme. 

1 9. *NuphaT advena, Ait. Yellow Pond-Uly. Spatter 
358 Dock. Common everywhere. 

10. * Nupbar sagittafoHum, Pursh. North Carolina and 
southward. 

* Proooimced injurious to carp ponds by Dr. Heaael. 
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CRUCIPER/E. 

MUSTABD PaIOLT. 

II. Cdrdaminerhomboidea, DC. Spring-Cress. Common. 

13. Cordamine rotundifolia, Michx. Mountain Water- 
Cress. Pennsylvania, and southward along the 
moimtains. 

13. Cardamine kirsuia, L. Bitter Cress. Comm<m. 

HYPERICACEiE. 
St. John's-wort Pamilt. 

14. Ehdes Virginica, Nutt. Matsh St. John's-wort. 



LEGUMINOS^ffi. 
Pulse Pahily. 

15. Lathyrus palustris, L. Marsh Vetchling. New Eng- 

land to Pennsylvania, Illinois, and northward. 

CRASSULACE^. 
Orpine Pamilt. 

16. Penthontm sedoides, L. Ditch Stone<rop. Coimnon 

everywhere. 

HALORAGEiE. 
Water-Milfoil Pamilt. 

17. ICyriopIvUimi spicatnm, L. Water-Milfdl. Below 

Alexandria, Va. 

18. Hyiiophyllum Tarticillatnm, L. Common. 

19. Hyxl<^l^am heteroi)h:^um, Michx. Lakes and 

rivers, from Northern New York, westward and 
southward. 
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20. Uyriophylltun Bcabratum, Michz. From Southern 

New England and Ohio, southward. 

21. Uyriophylluiii ambignum, Nutt. Massachusetts to 

New Jersey, Pennsylvania and southward, near 
the coast. 

22. Hyriophyllum tenellum, Bigelow. Northern New 

York, New England, and northward. 
33. Ptoserpiiiaca palustriB, L. Mermaid-weed. Not 
rare. 

24. PioBerjdiuca pectinacea, Lam. Swamps near the 

coast. 

I ONAGRACE^. 
259 

Evening Fbdixosb Fault. 

25. Jussiaa decurrms, DC. Virginia to lUmois and 

southward. 

26. Ludwigia patustris. Ell. Water Purslane. Common; 

also in Europe. 

LYTHRACEiE. 
Loosestrife Familt. 

27. Ammannia kumilis, Michx. Tooth-cup. Massa- 

chusetts to Michigan, Illinois, and southward. 
Plats of Potomac, D. 0. 
38. Ammannia latiJoUa, L. Ohio, Illinois, and south* 
ward. 

29. Nesaa verticiUata, H. B. K. Swamp Loosestrife. 

Fiats of Potomac. 

UMBELLlPERfi. 
Paksley Familt. 

30. Hydrocolyle repanda, Fers. Water Pennywort. Mary- 

land and southward. 
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31. HydrocotyU ranunadoides, L. Shores of Potomac, 

Maryland. 

33. Bydrocotyle Americana, L. Common, northward. 

33. Bydrocotyle umbeUaia, L. Massachusetts, on the 

coast to Pennsjdvama. 

34. Bydrocotyle interrupta, Muhl. Massachusetts to 

^Hrginia and southward along the coast. 

35. ^yngium Virginianum, Lam. Eryngo. Button 

Snakeroot. New Jersey and southward. 

36. Discopleura capiUacea, DC. Mock Bishop-weed. 

Massachusetts to Virginia, and southward. 
Near Custis Spring, Va. 

37. Cietita buJbifera, L. Water-Hemlock. Common, 

northward. 

38. Sium dcutafotium, Gmel. Water-Parsnip. Common. 

39. SiutH angustifolium, L. Massachusetts, Michigan, 

Illinois, westward. Europe. 

COMPOSIT..E. 
CoMFOsiTB Fault. 

40. Bidens cemua, L. Smaller Bur-Marigcdd. ^^rginia 

to Wisconsin and southward. 

41. Bidens chrysantkemoides, Michx. lArger Bur-Mari- 

gold. Common. 
43. *^dens Beckii, Torr. Water Marigold. Masea- 
dinsetts to New Jersey, Illinois, and nortiiward. 

LOBELIACBiE. 

Lobelia Family. 

43. Lobelia polodowt, Nutt. Delaware and southward. 

44. Lobelia Dortmanna, L. Water Lobelia. Northern 

Pennsylvania to New England. 
* PiDOoanced injurioiis to caip ponds b? Dr. HcshL 
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LENTIBULACEiE. 

Bladdbrwobt Paiult. 

45. Utricolaiia inflafa, Walt. Inflated BladdenrorL 

Maine to Virginia and southward, 

46. Utriculuia minor, L. Smaller Bladderwort. Sliode 

Island to Illinois and northward. 

47. Utriculuia dandestina, Nutt. Eastern New Eng- 

land, Western New York, and New Jersey. 

48. Utricularia intermedia, Ha3me. New England and 

New Jersey to Ohio, Wisoonan, and northward. 

49. Utllculaxia striata, Le Conte. Long Island, New 

Jersey, and southward. 

50. TTtricoIarla biflora, Lam. Illinois and southward. 

51. ntricolaria gibba, L. Virginia to Massachusetts, 

Northern New York and Northern Illinois. 
53. ntricolaria purpnroa, Walt. Maine to Virginia and 
southward. 

53. ntricularia resupinata, Greene. Eastern Maine to 

Rhode Island. 

54. Utricularia coranta, Michx. Common. 

55. Utricularia subolata, L. New Jersey, 'N^ginia and 

southward. 

SCROPHULARIACEiE. 

FiGWORT PaIOLT. 

56. Herpestis rotundifolia, Puish. Illinois and south- 

ward. 

57. Herpestis amplexicaulis, Pursh. New Jeis^ and 

southward. 

58. GraUola Virginiana, L. Hedge-Hyssop. Common. 

59. GraUola spkarocarpa. Ell. New Jersey to Illinois and 

southward. 

60. Ilysanthes gratioUndes, Benth. False Pimpernel. 
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61. IClcnuthemum NuttaUii, Gray. Banks of the Dela- 

ware River and southward. 
fo. Lmosdta aguaUca, L., var. tenuifoUa Ho£Ein. From 

New Jersey northward. 

63. Gtrardia purpurea, L. Purple Gerardia. Maine to 

Wisconsin and southward. 

LABIATiB. 
Mint Familt. 

64. Mentha rotundifoUa.l: Round-leaved Mint. Maine, 

New Jersey, and Pennsylvania. 

65. Mentha viridis, L. Spearmint. Common (natural 

from Europe). 

66. Mentha piperita, L. Coomion (natural from Europe). 

67. Mentiu aquatica, L. Water Mint. Delaware. 

68. Lycopus Virginicus, L. Bugle-weed. Common, 

especially northward. 

69. Pkysotegia VirgitUana, Benth. False Dr^^nhead. 

Western New York to Wisconsin and southward. 
Rocks, Potomac shore. 

GENTIANACEiE. 
Gentian Faiolt. 

70. limnaofliemom lacunosum, Griesbach. From Maine 

and New York to Virginia and southward. 
7t. Umnanthemnm trachyspermnm, Gray. Floating 
Heart Maryland and southward. 

POLYGONACE.ffi. 

BOCEWHBAT PaIOLT. 

73. Polygimum arifoUum, L. Halberd-leaved Tear- 
thumb. 
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73- Pclygonum kydropiperoides, Miclix, Mild Water- 
pepper. 

74. Polygonum sag^itatttm,l,. Anow-4eaved Tear*tiiimib. 

Common. 

PIPERACE^ 

75. Saurunts, L. Lizard's-t&il. Common. ' 

URTICACEiE. 
Nettle Pamilt. 

76. Pilea pumila. Gray. Richweed; Clearweed. 

77. Bakmeria cylindrica, WiUd. False Nettle. Cosumon. 

ARACEiB. 
Akuh Faiolt. 

78. Pdtandra Virg^nica, Raf. Arrow Arum. Coaaooa. 

79. CaUa palustris, L. Water Aram. New Bi^and to 

Pennsylvania, Wisconsin, and common north- 
ward. 

80. OronUum agvaticum, L. Golden-Club. Massa- 

chusetts to Virginia, and southward. 

LEMNACRffl. 
DucK-WBED Faiolt. 

81. Lemna polyiritiza, L. Duck-weed; Duck's Meat. 

TYPHACEiE. 
Cat-tail Family. 

82. Typha kUifoUa, L. Common Cat-tail; Reed-mace. 



Typha angustifglia, L. Small Cat-tail; Narrow- 
leaved Cat-tail. (Europe.) 
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84. Sparganium turyearpum, Eng. Bnr-reed. New 

England and Peans^vania, northward and 
westward. 

85. Sparffinivm simplex, Hudson. New Bn^and and 

northward. (Europe.) 

NAIADACE^. 

FONDWEED FahilT. 

86. Vtlas flezflis, Rostk. Naiad. Common. (Europe.) 

87. ZannicheUla palustris, Micheli. Honied Pondweed. 

Rather rare. (Europe.) 

88. Potamogeton amplifcdlns, Tudcerman. Pondweed. 

Not rare. 

89. Potam<^eton Claytonii, Tudcerman. Common. 

90. Potam^^etim comjiresBua, L. Not common. 

91. Potamogeton crispos, L. Ddaware, Pennsylvania, 

and New Jersey. 

92. Potunogeton grantineos, L. The commonest form. 

(Europe.) 

93. Potamogettm graminena, L., var. spathnlofonnls. 

94. Potamogeton gramineus, L., var. myriophylltis, R. 

95. Potamogeton hybiidns, Michz. 

96. Potamogettm knichltes, Tuckennan. New Bnj^and 

to BlincMS. 

97. Potunogeton loceiu, L. Not common. In the 

Potomac. 

98. Potamogeton lucena, L., var. minor, Nolte. 

99. Potamogeton lucena, L., var. Connecticiitenda. 
100. Potami^eton nataaa, L. Common. (Europe.) 
loi. Potamogeton Niagarends, Tuck. Rainds above 

Niagara Falls. 
I03. Potamogeton Oakeiianas, Robbina. Not rare in 

Eastern Massachusetts. 
103. Potamogettm obtudfollos, Mertens & Koch. Very 

nue. Pennsylvania and Mich^an. 
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104. Potamogeton paodfloiuB, Pursh. Conuoon. 

105. Potamogeton pectiiiatus, L. Common. 

106. Potamogeton peifoUatus, L. Common. 

107. Potamogeton pnelongns, Wulfen. East New Eng- 

land and along the Great Lakes to Lake Superior. 

Potamogeton polcher, Tuckennan. Castem Massa- 
chusetts, Missouri, Georgia. 

Potamogeton pnsillas, L. Very oominon, espectaUy 
southward. 

Potami^ton Robbinsii, Oakes. New En^and, New 
York, Pennsylvania, and Ohio. 

Potamogeton lufescens, Schrad. New England to 
Petmsylvania, Illinois, and especially northward. 

Potamogeton spirillus, Tuckennan. Maine to Lake 
Superior and Virginia. 

Potamogeton Tuckemunl, Robbins. White Moan- 
tains, New Hampshire, to Pennsylvania. 

Potamogeton Voseyi, Robbins. THinnia, Massa- 
chusetts. 



ALISMACE.£. 

WATBR-PLAmAIN PaIULT. 

Scheuelaeria palusiris, L. New England to Pennsyl- 
vania, Illinois, and northward. 

AUsma ^niago, L., var. Americanum, Gray. 

Eckinodorus panmlus, Engelm. Massachusetts and 
Michigan to Illinois. 

Eckinodorus rostratus, Engelm. Illinois and south- 
ward. 

Eckinodorus radicans, Engelm. Illinois and south- 
ward. 

Sagittaria lancifoUa, L. Arrowhead. Virginia, and 
southward to the West Indies. 

Sagittaria variabilis, Engelm. New Jersey and 
southward. 
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133. Sagittaria cakyna, Engelm. Maine to Delaware, 
Wisconsm, and southward. 

133. Sagittoria keUrophyUa, Pursb. 

134. Sa^Uaria graminea, Michz. Rather cocmion, es- 

pecially southward. 

135. SoftMorta pusiOa, Nutt. Prom Eastern New Jersey 

and Philadelphia southward, near the coast. 

136. Saglttuia natuu, Michx. 

HYDROCHARIDACEA 
Fbog's-bit Family. 

137. limnobium Spongia, Richard. American frog's-bit. 

Lake Ootario, Illinois, and in the Southern 
States. 

PONTEDERIACE^. 

PlCEEK£L-WEED PAHILT. 

138. Poiitederia cordata, L. Pickerel-weed. Common. 

139. Heteranthera reniformis, Ruiz, and Pav. Mud 

Plantain. 

130. Heteranthera Umosa, Vahl. West ^^rginia to Illinois 

and southward. 

XYRIDACEiE. 
Ybllow-bted Gkass Fault. 

131. Xyris fiexuosa, Muhl. Yellow-eyed Grass. Eastern 

Massachusetts southward near the coast; also 
Illinois, Wisconsin, and Michigan. 
133. Xyris Coroliniana, Walt. Rhode Island to Virsinia 
and southward. 

CYPERACE^ 
Sedge Fakilt. 
133. Cypems phymatodes, Muhl. Vermont to Wisconsin, 
and coounon southward. 
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134. Cyperus virens, Michx. Virginia and southward. 

135. Dtdickium spathaceum, Pers. Common. 

136. Fuirena squarrosa, Michx. Massachusetts to Vitv 

ginia and southward; also Michigan. 

137. Eleocharis acicularis, R. Br. Common. (Europe.) 

138. Eleocharis compressa, Sullivant. Northern New York 

to Ohio and Illinois. 

139. Eleocharis esuisetoides, Torr. Rhode Island, Midii- 

gan, Delaware, and southward. 

140. Eleocharis intermedia, Sdiultes. New York and 

Pennsylvania to lUinois and northward. 

141 . Ekocharis melanocarpa, Tott. Massachusetts to Yv- 

ginia, and southward. 

142. Eleocharis microcorpa, Torr. New Jersey and south- 

ward. 

143. Eleocharis obtusa, Schultes. Most common. 

144. Eleocharis olivacea, Torr. Massachusetts to New 

Jersey ; also shore of Lake Ontario. 

145. Eleocharis palustris, R. Br. Very common. 

146. Eleocharis pygmaa, Torr. 

147. Eleocharis guadrangulata, R. Br. New York, Midii- 

gan, and southward. 

148. Eleocharis Robbinsii, Oakes. New Hampshire to 

New Jersey and southward. 

149. Eleocharis rostellata, Torr. Rhode Island, East Mas- 

sachusetts, and Vermont to New Jersey, Virginia, 
Michigan, and southward. 

150. Eleocharis simplex, Torr. Eastern shore of Maryland 

and southward. 

151. Eleocharis tenuis, Schiites. Common. 

152. Scirpus Coitbyi, Gray. Maryland. 

153. Scirpus caspitosus, L. New York and Northern 

Illinois. 

154. Scirpus debilis, Pursfa. Massachusetts to Virginia 

and southward. 

155. Scirpus fiuoiatUis, Gray. Qub-rush. Western Ver- 

mont to Penns^vania, Wisconsin, and Dlinois. 
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156. Scirpus maritimus, L. Common on the coast and 

near salt springs in the interior of New York. 

157. Scirpui eriophorum, Michx. Wool-grass. Clump- 

head Grass. 

158. Scirpus lineatus, Michx. 

159. Scirpus Olneyi, Gray. Rhode Island to Delaware 

and southward. 

160. Scirpus airocirens, Muhl. 

161. Scirpus polyphyUus, Vahl. West, New England to 

Illinois, and common southward. 

162. Scirptts pungens, Vahl. Very common. (Europe.) 

163. Scirpus SmithU. Wet shores, Lake Ontario to 

Illinois and Delaware Bay. 

164. Scirpus sublerminalis, Torr. New Jersey and New 

England to Michigan and westward. 

165. Scirpus supinus, L. var. HaUU. Illinois and south- 

westward. 

166. Scirpus syhxUicus, L. Eastern Massachusetts, New 

York. 

167. Scirpus Torreyi, Olney. New England to Pennsyl- 

vania and Michigan. 

168. Scirpus vaiidus, VahL Great Bulrush. Common 

everywhere. 

169. Eriophorum tUpinum, L. Cotton Grass. New Eng- 

land to Pennsylvania, Wisconsin and northward. 

170. Eriophorum vasinaiumih. New England to Pennsyl- 

vania, Wisconsin and northward. 

171. Eriophorum Virginicum, L. Common. 

172. Eriophorum polyslachyon, L. Common northward. 

173. Eriophorum gracile, Koch. New England to Illinois 

and northward. 

174. Rhynchospora, alba, Vahl. Beak-Rush. (Euit>pe.) 

175. Rhynchospora macrostachya, Torr. Massachusetts, 

Rhode Island, New Jersey, and southward. 

176. Rhynchospora scirpoides, Gray. Rhode Island, 

Massachusetts. 

177. Carex aquatHis, Wahl. New Ei^land to Wisomsin. 
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178. Carex riparia, Curtis. (Europe.) 

179. Coffic trichocarpa, MuhL (Conmum.) 

GRAMINE^. 
Gkass Faiolv. 

180. Eragrostis reptans, Nees. Common. 

181. Arundirmria tecia, Muhl. Small Cane. Viisillta, 

niinois, and southward. 

Washington, D. C, June 20, 1882. 
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158. [Note on a Collection of Plants 
from the Fort Union Group] 

Sstof7.--Written October i. 1883 (see No. 149^ 
supra, p. 241). 

Sdflae*, CtabiUfa, MimthBHtti, ToL n, Xo. 36, Octidwr la, iSSSt 
^5I7. 



A LARGE and exceptkmally fine collection of fosal 
plants from the Pwt-Union group (Laramie) is 
nov on its way to Washington, collected in the 
valley of the Ydlowstone River, within thirty miles of 
Glendive, Montana, by Mr. Lester F. Ward, assisted by 
Mr. Richard Foster. Mention has already been made 
(SciENCB, i. 559) of a small but interesting cdlectton 
from this locality, whidi was partially elaborated last 
spring. The same stations were revisitad and thoroughly 
worked. The expedition was very successful, and the col- 
lection is one of the lajrgest and best ever made in the 
country. Fifly-seven boxes of fossils, aggregating iieariy 
four tons in gross wdght, were obtained. The material was 
carefully assorted, and scarcely any but cabinet specimens 
were talcen. In the very large number of genera and 
speciea represented, there can scarcely fail to be some new 
to tciaoce. The localities «»TaniiTmH embrace several dis- 
•78 
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binct horizons wiliiiii the group, each possessing a special 
fades. Nearly all the old fonns described by Dr. New 
berry appear in abundance, — Populus, Platanus, ^^bumiuQ, 
Rhanmites, Tilia, etc. — but varied by additional species; 
while such new genera as Trapa, Rhamnus, Ilex, Elseoden- 
dron, Asarum, Ficus, etc., are present, often in great 
profusion, and beautifully preserved. Special pains were 
taken to secure as large and complete a representation as 
possible of those forms whose afBnities are less obvious or 
wholly unknown. Mr. Ward intends to commence work 
on this collection as soon as it arrives. 
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159. [Note on a Geological Excursion 
down the Missouri River] 

Hiatory.— Written October i, 1883. 

nu^ pp. 517-518. 



A NOTABLE event <£ the present season's fidd- 
j work has been the descent of the Missouri River 
in a "Mackinaw" (a sort of flatboat) from Port 
Benton to Bismarck by a party of geologists, consist- 
^ ii^ of Dr. C. A. White, Mr. J. B. Marcon, and Mr. 
Lester P. Ward, with one assistant, for the ecpress purpose 
of geological and paleontological study. 

The distance, according to steamboat schedule, is 1059 
miles; and thirty days (Aug. 22d to Sept. 20th) were 
consumed in the journey. A large part of the territory 
passed through is occupied by Indian reservations, and 
ttiere is no white population between Benton and Poplar 
C^eek Agency, the first post-office — a distance of 567 miles. 
The river is very low at this season of the year; and the 
current was correspond'ngly sluggish, though still quite 
ra[>id enough in some places. Progress was farther impeded 
by shoals, bars, and head winds ; and considerable time was, 
of course, occupied in dimbing and examining the adjacent 
bluSs and mountains. 
The geology of this region, as all know, is very interesting; 
377 
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and the trip is believed to have thrown much light upon 
some of its leading problems. The results of the expedition 
will, of cxnirse, be officially made known in due time by the 
several parties participating, who have brought with them 
ample data, both in the form of notes and specimens. 
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160. Darwin's View of Ghristiaiuty 

ffistoiy.— Written Oct. ii to Nov. 13, 1883. 
In the hope that the American scientific journal 
Science might have more courage tiian t^e British 
scientific pumal Nature, 1 sent this to its editor 
on Nov. 14th. It was returned on the 20th with 
reasons {or not printing it. I then sent it to the 
Radical Review. At a later date I again published 
this episode and gave some additional detaUs (see 
No. 235). 

Thtt Radkal RnUnr, CUctfo, ToL X, No. 1$ (ITvw SwIm, N«. 46}, 
I>»cwiil>or i| 18831 p. 7. 



« m TE reproduce below (at the request of a corre- 
Vy spondeat) Mr. Darwin's letter to the German 
^ * student, Nicolas Baron Mengden, with a trans- 
lation of that portion of Professor Haeckd's Eisenach 
address of September 18, 1882, of which it formed a part, 
as relates to the circumstances that called it forth; aH of 
which was omitted from the translation that appeared in 
Nature (zxvi, 540), and is not generally acces^ble to 
readers of En^ish. 

"That even Charies Darwin was penetrated by this 

religion of nature, and was no short-aghted adherent of 

any special sect, is obvious to everyone who is acqiiainted 

with his works. But as some of his countrymen, immedi- 

379 
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ately after his death, stated the ctrntrary, and as a few 
bigoted priests have even glorified Darwin as an orthodox 
follower of a spe<nfic confession of the English church, we 
may be permitted to refute this falsehood by an unequivocal 
proof. I am so fortunate as to be able to produce an ines- 
timable document, hitherto tmknown, which leaves no 
doubt (m this point. A studious young man, animated by 
an honest zeal for knowledge, whom I had the pleasure of 
sedng again & few months ago among my pupils at Jena, 
had become perplexed through the reading of Darwin's 
works about the Christian belief in revelation, whidi he had 
hitherto regarded as the most valuable foundation of his 
convictions. Pressed by serious doubts he wrote to Dar- 
win and asked him for enlightenment, especially as to his 
views of the immortality of the soul. Darwin sent him back 
word through a member of his family that he was old and 
unwell, and too much burdened with scientific labors to be 
able to answer these difficult questions. But the young 
truth-seeker did not rest content with this, and again 
addressed to the revered old man an appeal as touching as 
it was ui^gent. This time there came as an answer a letter 
from Darwin, written and agned by his own hand, in the 
following words: 

'Down, Bbckenhau, Kent. 
June 5, 1879. 
'Dear Sib: 

' I am much engaged, an old man out of health, and I 
cannot spa^e time to answer your question fully — provided 
it can be answered. Science has nothing to do with Christ ; 
except so far as the habit of scientific research makes a 
man cautious in admitting evidence. For myself I do not 
believe that there ever has been any revelation. As for a 
future life, every man must judge for himself between 
confiicting vague probabilities. 

' Ashing you happiness, 

' I remain, dear ar, yours faithfully, 

'Chablbs Dakwin.' 
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"After Mm open confesaon no one will any longer be in 
doubt that the religion of Charies Darwin was none other 
than that c^ Goethe and Lessing, of Lamarck and Spinoza. 
This monistic rdigion oj humanity stands in no way in 
ant^omsm to those fundamental doctrines of Christianity 
which establish its true value. For the universal love of 
mankind as the fundamental principle of morality is 
contained in the former as in the latter. Its original source, 
as Darwin has shown, is to be sought in the social instincts 
di the higher animals, those psychic ftmctioos which the 
latter have acquired through adaptation to cooperative 
social life, and have transmitted to men through heredity." 
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161. [The Appraisement of Literature] 

Sstoiy. — ^Remarks on the paper of Prof. G. 
Brown Goode entitled: Outline of a Scheme ot 
Museum Classification, read March 21, 1882. 

TnuuuctioBB of dta Anthropological Sode^ of Wuhingtoiit V<ri I^ 

Fab. 1, 1B83, to Hay 15, 1883 (SmlthsonUn Hl>c«llaiMOU 

CoOwduui No. 544), Vuhlncton, 18S4, p. 7. 



MR. HUTCHESON mentioned the need of good 
model guide-books, and named as one of the best 
of this class the Friedrich's Bausleine. Ha 
also called attention to the place assigned to "religious 
organizations and systems "under the general head "Moral 
Condition of Man, " and said he thoi^;ht it would mors 
naturally fall under " Social Relations. " 

Mr. Wabd concurred in this last view, at least in the 
abstract. He also reverted to Mr. Hutcheson 's previous 
suggestion relative to the exhibition of epoch-making 
books, and spoke of the educational effect of such a feature 
on young persons who might desire to lay out a couise of 
reading and wish to avoid the mass of literature of an 
ordinary or inferior quality which makes up the bulk of all 
great Ubraries. 
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162. [DifiEerence between the Latin and 
the Teutonic Races in mixing with 
the Aborigines] 

ffistoty.— Remarls on the paper by Prof. 
Otis T. Mason on The Treatment erf the Abo- 
rigines by Colonists of Higher Races, read April 
4, 1882. 



GOL. SEELY remarked that in the Saxon invaaon 
of England no assimilation of races took place, 
while invasions and migrations on the Continent 
of Europe were alwajrs accompanied by a mixture of races. 
He then drew the parallel with respect to the colonization 
of America. The portions colonized by the English exclu- 
stvdy showed no mixture with the aborigines, but the 
portions colonized wholly or in part by the Latin races 
showed such mixture. In Canada it was the French and 
not the English that had amalgamated, while in Mexico 
the Spaniards evinced the same readiness to combine with 
the natives that they did in South America. 

Mr. Wakd pointed out, in support of Col. Seely's state* 

ment, the peculiarly isolated position which the United 

States and Territories occupy in this respect, and main- 
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tained that this furnished conclusive proof that it was 
neither the latitude and resultant climate nor any essential 
difference between the character of the more northern and 
more southern tribes of Indians which caused their destruc- 
tion, but that it was amply due to the different character- 
istics of the colonizing races; that while the Latin races 
readily amalgamate with the Indians, the Teutonic races, 
and particularly the Anglo-Saxon, have a strong s 
to doing so. 
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163. Society as a Domain of Natural 
Forces 

Hktory. — ^This paper was read before the 
Anthropological Society on May 2 and 16, 1883, 
occupying about an hour each time. It was 
■virtually the treatment erf the subject of the social 
forces as set forth in Dynamic Sociology, Chapter 
VII, and was presented orally, the manuscript 
having been sent to the printer. On the second 
occasion, however, I went into tie history of the 
subject and read from my paper at the Boston 
Meeting of the A. A. A. S. (see No. 106, Vol. II., p. 
269], and reviews of the same. I had also hung 
on the walls large charts of the classification of the 
social forces, which Dr. Frank Baker had made, 
and spoke to them. The paper was discussed at 
lei^^ by Dr. Bak^ and Major Powell. To some 
strictures of the latter I made a brief reply, an 
abstract of which is all that appears in the Trans- 
actions. 

385. 
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PRESIDENT POWELL remarked that the doctrine 
of Malthus was untrue; that natural selection could 
not be considered a law ot anthropology; that 
social organization cooisisted essentially in a repeal of that 
law and substituted for the law of competition that of 
mutual assistance. Man has progressed, i, through the 
law of mutual protection, and 2, through the law of culture. 
The three stages of culture are i, acculturation; 2, educa- 
tion; 3, investigation. He criticised the terms 
"parasitic occupations, " "state|craft," "priestcraft," 
and maintained that all these fimctions were necessary to 
the existence of society. 

To these latter strictures Mr. Ward replied that no 
stigma was intended to be attached to any of these terms; 
that the scheme in which they occurred was exclusively 
economic, and that as these occupations were neither pro- 
ductive nor distributive, they had been called parasitic. 
Neither their neceeaty nor their us^ulness was questioned, 
but they were used merely to denote that those thus 
employed had nothing to do with the production or distri- 
bution of wealth. 
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164. [The Sociological Meaning of 
Benevolent InsdtutionsJ 

^stoiy. — ^Remarks on the paper of Dr. J. 
C. Welling on The Turning Point o£ Modem 
Sociological Science, read Nov. 7, 1882. 

Urid, pp. 31-33. 



MR. WARD commented upon the views of Herbert 
Spencer, Mr. Greg, and other authors referred 
to by Dr. Wdling, that the humanitarian and 
philanthropic enterprises of civilized nattons were counter- 
actii^ salutary tendencies o£ natural selection and weaken- 
ing the powers of the race to cope with its environment. He 
s^d that the views of this school had always surprised 
him, held as 1 they are by the best reasoners of the age. 
He considered these altruistic undertakings of modem so 
dety as a simple continuation of the process of subduii^ 
hostile agencies in nature, in which process alone civilization , 
consists. The present inhabitants of this latitude and cli- 
mate could not exist here a single year without artificial aids. 
All the world outside the tropics would be uninhabitable 
for such an animal as man if he lacked the power to defend 
and protect himself by artificnal devices. But for hostile 
^endes that prematurely destroy the greater part of all 
creatures that are bom any spedes would soon overrun 
the whde globe. Man has done this solely through the 
a«7 



,,;. Google 



288 GLIMPSfiS OF THE COSMOS 

control of such agencies. The necesaty for charitable 
institutions arises from the fact that such agencies still 
continue to be so far unsubjected that a large part of those 
bom would succumb to them for anything which it is in 
their power to do. Charity means that those who, through 
social inequalities, have acquired more influence over 
adverse agencies than they personally need shall exercise 
that influence in protecting those who have acquired less. 
This enables these latter to withstand them, just as clothing, 
shelter, &c., enable mankiiid in general to do so.i The same 

' reasoning, therefore, which would do away with benevolent 
institutions, would, if logically carried out, do away with 
every form of protection that man has ever devised either 
to prevent the consequences of hostile influences, or to 

' increase the effect of naturally friendly ones in nature. 
The result of such would be not to remand the race to the 
condition of savages, but to remand it to that of other 
animals} \rith the normally circumscribed habits. All this 
he said was so exceedingly patent to him that it had alwaj^s 
been a matter of the greatest astonishment that the views 
referred to could have been maintained by any rational 
being, and especially by some of the really deepest thinkers 
of our time. /^ He could only account £(»* it as a fact fiom the 
undue influence which the continued study of natural 
processes exerts in leading to the belief that they are the 
only legitimate processes, and that their results must be in 
some way superior to those of artificial processes. In many 
scientiflc minds this admiration for natural methods 
amounts to a sort of " nature-w<nshtp, " or physiolatry, 
which he had sometimes imagined might be a "survival" 
of this form of religion among savages. It was, he said, 
easy to show that this belief in the superiority of the 
methods of nature was not only false, but the exact reverse 
of the truth, the genetic process being the very least 
econom(ical of all processes. Yet, like all preconcep- 
^ tions, such a belief has the effect to blind the best 
minds to the plainest truths, i 



,,;. Google 



JanMuuy (7). taSA—JBIat. 42. 

165. Report of the Department of 
Fossil Plants of the United States 
National Museum for the Year 1882 

Histoiy. — ^Written Jan. 2-5, 1883. This was my 
first T^xjrt as Honorary Ctirator of Fossil Plants 
in the National Museum. In his report for 1881 
(p. 109) Professor Goode mentions the fact that 
I had been appointed as such, but had not then 
entered upon my active duties. The appropria- 
tions for the National Museimi were small, and 
it was a great advantage to have the different 
departments in diarge of an officer of the Geologi- 
cal Survey. On the other hand it was convenient, 
and almost necessary, that I should have the 
collections of fossil plants under my immediate 
control for study, and T was very willing to take 
charge of them for the sake of this privilege. The 
same was true of the invertebrates, then in 
charge of Dr. C. A. White, also of the Geological 
Stirvey. 

TOL, m.— ig 389 
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Anmial Report of the Board of Regosta of Qie Smithsonlui LutUntion, 
for Qie Tear iS8a, Waahlngton, 1S84, pp. igo-151 (Reprint 
of the report of the Director of Om V, S. ITationil 
Huseniii, pp. 33-33), 



t I '\HB exieasive collection which had been received 
I from Mr. Leo Lesquereux, of Columbus, Ohio, who 
-*" had previously employed it in the preparation of 
his printed reports, and had catal(^;ued and numbered it 
according to your instructions, was merely unpacked 
during the last months of 1881, and remained at the 
beginning of the year in a wholly unoi^anized condition. 
The bulk of the work done in the department has therefore 
been that of systematically dasdfying and arranging this 
material. This work was delayed by the necessity of hav- 
ing appropriate cases erected in the laboratory nxnns to 
receive it, as also by the lack of assistance and the perform- 
ance of duties in connection with the Geolc^cal Survey. 
The deficiencies of a merely chronological catalogue 
rendered necessary the preparation of a much more com- 
plete and convenient slip catalogue, which could be sys- 
tematically arranged and serve as an efficient aid in the 
progress of the work. 

The catalogued material has been arranged in three 
series according to horizon, viz., the Cretaceous (chiefly 
from the Dakota Group), the Tertiary (induding for 
convenience the Laramie Group, which Mr. Lesquereuz 
considers to be Eocene), and the Carboniferous and lower 
formations (there being a few from the Old Red Sandstone 
of Ireland, and a few from the Silurian of New York). 

The system of classification adopted is, in so far as 
this was practicable, that of Schimper, as given in his 
"Traits de PaltontologieV4g£tale," the most comprehen- 
sive work on the subject. 

As the greater part of the tmdetermined material in the 
department belongs to the later formations, and as my 
field work for a great while will probably be chiefly confined 
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to these hoiizoas, I have found it necessary to reserve, 
for the present at least, the whole of the Cretaceous and 
Tertiary collection, and retain it in the laboratory as a 
baas for comparison and investigation. For the same 
reason I have not thought best to select a reserve 
series of the Carboniferous plants, and have prepared . . 
the whole collection for exhibition in the cases below. ^ ^ 
It still remains on the balcony waiting the completi<m of 
the necessary cases. 

Very little was done during the year in the way of original 
research or towards the elaboration of new material, owing 
to the time required in making these preparations. 

Fifty-nine specimens of Alaskan fossils were sent in 
September by your instructions to Mr. Lesquereux to be 
figured. These have been returned. One specimen (No. 
556) was sent August 15, to Dr. J. S. Newberry, to be 
used in connection with a report to be published by the 
Geological Survey. 

The followii^ is a sunmiary of the state of the collection 
80 far as regards specimens which have been specifically 
determined: 





Gbnbka. 


Sfbcies, 


SPKcmsNS. 




131 


177 
143 

351 


1,550 




SS":::::::::::::: 




239 


670 


3,9«> 



The nndetermined material consists chiefly of the thirty- 
one boxes collected by myself in 1881, and seven boxes 
collected by Captain Bendire. 
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166. BibHography £or 1882 

History. — ^Written January 22, 1883. 

IMd., pf. 183-186 (Repdnt, ppu 6HW. 



Ward, Lester F. Sketch a£ Professor John W. 

Powell. 

(Popular Science Monthly, January, 18S3, zx 
PP- 390-397) 

An account of the early life and ezpltnts of 
Major Powell, and also of his later career as an 
explorer and geologist, as well as of his official 
labors as Director of Geological Surveys and 
of the Bureau ctf Ethnology. A portrait forms 
the frontispiece of the number. 

On the cause of the absence of trees on 

184 the great plains. A paper read before the 
[66] Biological Society of Washington, December 
9, 1 881. 

(Kansas City Review of Sde&ce and Industry, 
March, 1882, pp. 697-702.) 
A discussion of the question from tlw writer's 
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observations, a statement of the leading facts, a 
review of current theories, and a statement of the 
conclusions which seem best warranted by all the 
data attainable. 

— — Guide to the flora of Washington and vidnity, 
by Lester F. Ward, A.M. Washington, Gov- 
ernment Printii^ Office, 1881. 8vo. pp. 264, 
with map of Washington and vidnity. 

This fonns Bulletin of the United States Na- 
tional Museum No. 22, and Smithsonian Putdi- 
cation No. 444, and contains a general discusaon 
t£ the botanical peculiarities of the country arotmd 
Washington, an annotated catalogue of the plants, 
a summary by orders and groups, a check-list, 
and an appendix of suggestions to beginners; also 
a map of the region. 

Directions for collecting and preserving plants, 

by Lester F. Ward. 

Prom Biilletin of the United States National 
Museum, No. 22. Washington: Published by the 
Smithsonian Institution, 1862. pp. 209-337. 

Check-list. Flora of Washington, D. C, and 

vicinity, by I^ester F. Ward. 

From Bulletin cd the United States National 
Museum, No. 22. Washington; Published by the 
Smithsonian Institution, 1882. pp. 148-207. 

Scientific baas of positive political economy. 

(International Review, April and May, 1883, 
=i. pp. 352-365; 439-453) 
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These papers are chi^y devoted to the con- 
sideration of a new method of classifying natural 
phenomena, with a view to proving that a large 
part of such phenomena, induding many forms of 
social activity, is within the sphere of human 
control through the exerdse of intelligence and 
foresight. Slightly modified they will form the 
latter portion of chapter viii (vol. li, pp. 76-106) 
of a work by the writer entitled " Dynamic So- 
ciology, or AppHed Sodal Sdence." Li press. 

— Kant's antinomies, in the light of modem 
science. 

(JouRtal <rf Speculative Philosoidiy, October, 
i88i,xv, pp. 381-395) 

A paper read before the Centennial Anniver- 
sary Convention, of "Kant's Critique of Pure 
Reason," at Saratoga Springs, New York, July 6, 
1881. 

An argument to prove that the "theses" and 
"antitheses" of Kant's antinomies are legitimate 
scientific questions, and that modem science, in 
at least three of the four antinomies, points to 
the truth of the antithesis. 

— Darwin as a botanist. 

(Proceedings of the Biological Society of Wash- 
ington, 1882, i, pp. 81-86.) 

Read before the Darwin memorial meeting c^ 
the Biological Society of Washington, May 12, 
1882. 

A review of Darwin's botanical works, an 
exfdanation of his methods, and a summary of the 
philosophic results of his labors in this fidd. 
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^List of water-plants few carp-ponds. 

Banetin of the United States Fish Conmiissioo, 'f^ 
1883, pp. 22-25.) ^°^^ 

A list of names of aquatic plants furnished by 
the superintendent of the carp-ponds is here 
revised, modem names substituted for obsolete 
ones, the locality and range of the species briefly 
indicated, and the plants arranged according to 
the prevailing system of botanical classification. 

Catalogue of a collection of Japanese woods 

presented to the United States National Mu- 
seiam by the University of Toldo, Japan. 

(Ptoc. V. S. Nat. Mus., 1882, ii, pp. 308-311.) 
The names appearing on the specimens of this 
collection are here arranged in their proper sys- 
tematic order and their synonymy is given. A few 
partially named spedes were determined from the 
figures accompanying the specimens. 

^Politico-social functions. Abstract of a paper 

read before the Anthropological Society of 
Washington, D. C, March 15, 1881. 

(Trans. Anthip. Soc., Wash., 1882, i, pp. 39-42.) 
This paper is chi^y devoted to pointing out 
the importance of a certain amount of judicious 
r^ulation on the part of society as a collective 
whole, of the more or less injurious and ruinous 
operations which must necessarily go on within 
it in the absence of such regulation. 

^TTie post^e question. 

(Botanical Gazette, August and September, 
1882, vii, pp. 97-99.) 
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Gives a correspondence between the Post-Office 
Department and the writer on the Department 
rulings relative to the form of label which would 
come within the law as fourth-dass matter. 

"Decmnaria barbara." 

(Botanical Gazette, 1882, vii, pp. 99-100.) 
An account of its collection in the Dismal 
Swamp of Virginia. 

^ProtCTOgyny in Sparganium eurycarpum. 

(Botanical Gazette, 1883, via, p. 100.) 
A note recording the observation of this phe- 
Domenoo in the District of Columtna. 

■ — ■ — ^The anthropocentric theory. 

(Transactions Anthropdogical Society of Wash- 
ington, i, 1882, pp. 93-103.) 

A collection of facts tending to prove and to 
disprove the radstence of an intelligent control 
of events in the interest of man. The paper forms 
part of chapter viii (vol. ii, pp. 45-74) of " Dynamic 
Sodcdogy." In press. 

^What Mr. Ward was ready to say. (Herbert 

Spencer in America. New York: D. Appleton 
& Co., 1883. pp. 76-79") 

Portion of a letter complimentary to Mr. 
Spencer, written at the request of the committee 
of arrangements, to be r^d on the occasion of 
the banquet given him in New Yoric, October 9, 
1882. Before finishing the letter the writer con- 
cluded to attend the banquet in person. The 
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matter of it was subsequently furnished the 
committee tor publicatitm. 

— Hie organic compounds in their relations to 
life. 

(American Naturalist, December, 1882, xvi, pp. 
968-979-) 

Read before the Philosophical Society of Wash- 

ington, January 28, 18S2, and before the BicJogical 

Section of the American Association for the -, 

Advancement of Science at Montreal, August 29, .^-. 

i88a. ^^^ 

A statement of the phyaco-chemical theory of 

life. The discussion in a much enlarged form is 

embodied in chapter iv (vol. i, pp. 300-356) of the 

viiter's work "Dynamic Sociology." In press. 
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167. An Interesting Botanic Retic o£ 
the District of Columbia* 

History. — I had seen this document in the 
second-hand bookstore of Mr. James AngUm, and 
on Oct. n, 1883, when I happened to be in that 
store, Mr. AngUm not being present, his clerk 
handed it to me, saying that Mr, AngUm had 
instructed him to present it to me with his compli- 
ments. I took it home and read it carefully and 
identified aU the plants mentioned in it by their 
modem names. Then, on Oct. 19th, I ejthibited 
it at the Biological Society of Washington. On 
tiie 23d I received a request from Dr. Packard, 
then editcw of the American Naturalist, to fttmish 
him a note about it for publication. This was 
written on the 26th and forwarded to him. 

I still possess this document. 

Tile American NKtnialitt, PUlidelphU, ToL ILvlU, Ho. i, Jtaaurj, 
1884, pp. 66-«7. 



AT a. meeting of the Biological Society of Washington, 
held October 19th, Mr. Lester P. Ward exhibited 
the original manuscript proceedings of the- Wash- 
ington Botanical Society, which had accidentally fallen 
* Communicated by Mr. Lester F. Ward. 
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into his bands. This society was formed in the year 1617, 
and continued in existence until 1826. It | numbered . 
among its founders and most active members, Rev. ^ 
Dr. James Laurie, Dr. Alex. McWilliams and Dr. John A. 
Brereton, while Dr. B^elow, cd Boston, and Doctors 
Darlington and Barton, of Pennsylvania, wiere honorary 
members. Pour years after the dissolutitm of this society Dr. 
Brereton published his "Plone Columbians Prodromus," 
in the preface <^ which he briefly alludes to it. This work 
is still extant, and an analysis of its contents may be found 
in Mr. Ward's recently published " Flora of Washington."* 
This alluaon of Dr. Brereton was about all that was 
known of the history of the Botanical Society prior to the 
discovery of the above-mentioned document, which, con- 
taining as it does the names of all its members, its constitu- 
tion and by-laws, and a careful record of all its work in the 
study of a then unknown and still remarkable flora, possesses 
great interest for local botanists. Mr. Ward promised that 
it should be ultimately so disposed of as to render it safe 
from the vicissitudes of either private individuals or 
ephemeral societies. 

* Guide to th« PIqis of Wostungton and Vkmity. Bulletin No. 22, 
U. S. Natioiwl Muaeom. WashiaKton, Govemineot Printing Office, 
t88t. 
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168. [Vital Force] 

History. — ^Remark on the paper of Dr. Elliott 
Coues On the Possibilities of Protoplasm, read 
May 6, 1882. 

BnUatin of llt« PlUloMphlca] 8od«ly of WaaUnstaa. Wadilaston, D. C, 
Vol V, 1S83, p. 103. 



MR. WARD pointed out that very diverse views 
were hdd upon this subject by two classes of 
thinkers who do not come into intellectual con- 
tact. Furthennore, while not asserting that a beli^ in 
vital force was a superstition, attention was drawn to the 
fact that infantile races attribute all phenomena to super- 
natural agencies, and that, with increasing knowledge, 
there is a decrease in the number of these appeals to 
supernatural agencies. 
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March I, fSS^—JEtat. 42. 



^169. Prot Sumner's Social Classes' 

Histoiy.— Written Jan. 6-7, 1884. 

Man, Nnr Ttok, ToL IV, Ho, g. Hatch i, 18S4, lint and fmtttb pac«s. 



TIS little book, from its very smallness, wil probably 
be widdy read. It may do good or it may do barm. 
We think it wil do good. We say this, however, 
not because we agree with its general tone. On the con- 
trary, we regard it astounded on radically false assumptions, 
but they ar assumptions which ar popular and ar sup- 
ported by current theories.^ There is nothing new in the 
matter of the book. Every statement it contains has been 
made a thousand times, and nearly every illustration used 
is already threadbare in the same service. It is the manner 
alone that can hope to attract attention, and this, we must 
confess, is at least original. 

The book is>a sort of final wail against the modem 
practices of states and peopl^ which run counter to these 
current theories. The argument is simply the old cry: 
"Laissafaire, laissez passer !" It is the renewed appeal to 
State and other social agencies to cease their interference 

■ Wbat Social Classes Owe to Each Other. By William Graham 
Sumner, Professor of Pohtical and Social Sdeace in Yale College, 
NewYorlc Harper & Brothers. 1883. 
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with the natural laws of sodety as expressed in unrestricted 
private enterprise and freedom of trade. Notwithstanding 
the powerful array of allied scientific theory by which 
this argument is supported, and the great and confessedly 
useful influence it formerly exerted, its rallying cries hav 
for many years lost much of their effectivness, andjwithout 
any very large body of doctrin to act from, states and 
nations, driven to it by popular demands, hav largdy 
adopted the pohcy of restriction, regulation, and super- 
vision J The countries of Continental Europe, less influenced 
by theoretical economists, led the way by many decades, 
and to-day most d the important public agencies, tele- 
graphs, railroads, etc., ar under state control. In England 
the Liberal party resisted until it came into power, but was 
then compelled to yield to popular demands for interference. 
We now see there^in the land of Adam Smith, regulation of 
railroads, state education, postal tel^raphy, the parc^ 
post-law, temperance laws, landlord and tenant laws, an 
Irish land act, and a great body of legislation arising in 
large part from what is popularly called the "national 
conscienoe.^ In general, fore^ commerce is there left 
free, as is obviously the true policy for an almost exclusively 
commercial nation; but when it is wished to discourage the 
importation of luxuries or injurious commodities, such as 
distilled liquors, the duties ar unsparingly laid on, often 
amounting to prohibition. 

In America, to secure national sdf-dependence, develop 
mineral and other resources, encourage inventiv talent 
and hrane manufactures, diversify population, and avoid 
redundant transportation, duties hav from the first been 
levied on certain commodities and ar still so levied. We 
hav had a national postoflice, which Prof. Stunner probably 
admits to be a success; and we hav state, if not national, 
education. Other forms of state action ar demanded, 
among which ar those against certain monopolies, particu- 
larly those of transportation. 

The various enterprises named, and many others which 
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differeot states hav assumed, hav not been the wretched 
failures whidi the theorists describe, but successes of the . 
most important kind, and it is experience and facts that 
continue to embolden men to demand additional ones. 
J\t is beginning to be recognized by many people that not 
only ar individuals often incompetent to manage those 
operations which specially affect the general public, but 
that the state is competent to manage them.J This is 
strikingly shown iu numerous instances; hence a fonn of 
mild but rather business-like popular clamor to be relieved 
of certain serious evils arising from the greed and incom- 
petency <^ private individuals and corporations. 

The practice is to listen to this form of appeal and 
cautiously but securely to adopt r^ulativ measures. So 
far has this tendency gone that Uie doctrinarians hav 
taken the alarm. They feel that practice is running counter 
to theory. Laissa faire has with them become a creed, 
and they feel as do religious devotees when they see tfadr 
faith breaking down and their creed superseded by a more 
liberal and progressiv one. They hav already kmg ago 
said, all there was to say. They can now only protest, 
threaten, and vituperate. AH effect must henceforth come, 
if at all, from new forms (A warfare, and this bode aims to 
secure it in this way. Its method is thoroly ex parte and 
aggresfflv. There is no attempt to conciliate, no hint at 
concession. The style is pungent and indsiv. All attempts 
at social reform ar unsparingly condemned, and reformers 
of every kind ar lashed and goaded in a merciless manner. 
The reader feels that the schoolmaster is indeed abroad, 
and so ptnnted and almost personal ar the author's assaults 
that there is scarcely any one who can fail to perceive that 
he is himself the unhappy victim. The laborii^ dass and 
"the poor" in general ar handled with especial severity. 
These ar given no quarter, and one is inclined to 
* believe that they ar regarded as sheer intruders and 
cumberers of the earth. 
\ The whole book is based on the fundamental error that 
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the favors of this worid ax distributed entirely according 
to merit. Poverty is only a proof of indt^ence and vice. 
Wealth simply shows the industry and virtue of the posses- 
5ors!/The very most is made of Malthusianism, and human 
activities ar degraded to a complete level with those of 
animals. Those who hav survived simply prove their 
fitness to survive ; and the fact which all biologists perfectly 
understand, viz. ; that fitness to survive is something wholly 
distinct from real superiority, is, of course ignored by the 
author because he is not a biologist, as all sociologists 
should be. 

Laissa /aire is "translated" into "blunt English" as 
meaning "mind your own business," and this injunction 
he drives home to almost every one who has ever done 
anything except to write about "what social classes owe 
to each other"; the salutary reservation of Sir Joseph 
Porter, "except me," seeming to be constantly kept in 
mind. 

It would be wholly profitless to attempt to meet such an 
argument. Nearly every proposition in the book invtdves 
a fallacy, and one that has been repeatedly, as it is easily, 
pointed out. iThe author inveighs, as is the fashion, against 
meddling with natural laws, and interfering with the 
natural Sow of events. He seems never to hav reflected 
that practical art as the product of applied science, and 
which alone constitutes man a civilized being, is the exclusiv 
effect of his meddling and interfering with the natural 
course of physical phenomenaj The inventor is just the 
"meddler" he is belaboring. |^0r else he thinks that social 
phenomena form a complete exception, and ar not a domain 
of practical science such as can be put to any usej If so 
pray, why waste time in cultivating such a pseudo-sdence ? 

But his inconsistency is not confined to questions so 
profound. His own idea of true functions of government 
must condemn that institution even in its ideal form as an 
interference with the natural course of things. It should, 
he says, secure to all equal chances to pursue h^ipiness. 
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But would not nature secure this without such institutional 
interference ? Clearly, consistency must condemn all 
government, and proclaim anarchy pure and simple. 

Again^in his severe condemnation of the "friends of 
humanityj^as he sneeringly calls all who believe in the 
attainmentthrough human effort of a higher sodal state, 
^e seems to forget that these very troublesome persons 
ar merely products of society and Jtaiural._j To hear him, 
remembering his premises, one would suppose that these 
men either had invaded the world from some outer planet 
or bad artifidaUy created themselves. But they belong to 
fiodety as much as the hated paupers and worthless invalids 
whom he would turn over to nature. Why then not let 
them alone ? Why meddle with the natural course of 
things ? In fact' what is the raison d'itre of this earnest 
book that wants to hav so much done ? On his own theory, 
the author should let his deluded victims alone, should 
laisser jaAre — we omit the ' ' translation . ' ' 

We said we believed the book would do good, ^t wil/^ 
show, as nothing else has done, that the laissesfaire doctrin, 1 
if it could be carried to a logical conclusion, would be 
nihilistic and suiddal. ] This work goes to the utanostl 
posible extreme short of complete consistency, and tbej 
network of absurdities in which this attempt has involved I 
the author must serve to condemn the whole doctrin in/ 
the eyes of all readers whose opinions ar not already^ 
irrevocably fixed, 1. e., all whom it aims to convince. 

This result wil be especially salutary at the present 
time, since it is only quite recently that the modem current 
of public policy has ever received anything like a theoretical 
analysis from a strictly philosophical standpoint, such for 
example as that which Mr. Lester F. Ward has given to it 
in his " Dynamic Sociology. " For when thus fundamentally 
analyzed it appears that, after all, this is the really scientific 
side of the question, and is sustained by an impregnable 
bulwark of truly cosmical principles. 
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170. On Mesozoic Dicotyledons 

Histoty. — Written Nov. 15 to Dec 24, 1883. 
The data were all collected and a rough outline 
drawn up by Nov. i6th, on which date I read 
it as a paper before the Biological Society of 
Washington. It was rewritten Dec. 6th-24th, and 
was first sent to Science, but declined by that 
journal for want of space, and with request to 
send a part. This I did not wish to do, and on the 
30th Major Powell offered to send it himself to the 
editor of the American Journal of Science. It was 
accepted at once. 

The Amorleui Jonnul of SdMica, Now Hbtmi, Third S«dta, ToL 
XXVn [Wlude Number CXXVllJ, No. 160, April, 1884, pp. 292-303. 



IN the following remarks on Mesozoic IXcotyledons, I 
confine the term Dicotyledons to that sub-class of the 
vegetable kingdom which is embraced under the term 
Angiosperms in most modem text-books of botany. This ' 
is the usage of most vegetable paleontologists' and the 
reasons for adopting it have been frequently stated.' 

■ GOppert, GtiniU, and ooe or two otbera conform to tlie J u sriiean 
system. 
> See the American Naturalist, vol. xii (June, 1878), pp. 359-378- 
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The IXcotyledons occupy somewhat the same poation 
in the history and developmeat of plants that the Mammalia 
occupy with respect to animals. They constitute the domi- 
nant type and in their rapid march have now so completely 
gained the ascendant as to dwarf all other forms into relative 
insignificance. They include nearly all the deciduous forest 
trees, the shrubby undergrowth, the leafy herbage and the 
weeds of all temperate regions. 

But this has not always been the case. In fact the reign 
of the Dicotyledons, geolo^cally con^dered, has been very 
brief. Although there is evidence that the earth has been 
covered with vegetation since the beginning al the Carbon- 
iferous age at least, still there is nothing to warrant us in 
saying that a single dicotyledtmous plant existed prior to 
the close of the Jurassic. Indeed, we do not know from the 
actual discovery of specimens that this t3rpe appeared 
earlier than the second recognized group of the Cretaceous 
■ — the Urgonian. Until quite recently the presence of these 
plants in formations lower than the Miocene was so rare 
that it was with the Tertiary rather than with the Cre- 
taceous that the existing dominant v^etation c^ the globe 
was assumed to have originated. 

Notwithstanding this, some of the earliest, if not 
the very earliest, discoveries of these forms were in cre- 
taceous strata. In the stone-quarries of the Harz moun- 
tains near Blankenburg, were found, near the beginning' 
of the eighteenth century, prints of large leaves which 
the workmen believed to be those of the grape vine, 
and which were mentioned by Scheuchzer, Brflckmann, 
and Walch, but without any attempt at their scientific 
determination. 

A brief historical review of the discovery, identification 
and publication of dicotyledonous species in Cretaceous 
strata of Europe and America, including the arctic regions, 
will show the importance which this subject is assuming 
among paleontologists. 
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I In 1S33 Zenker' took up in earnest the study of the 
" Blankenburg leaf-prints and described, figured and 
named five species belonging to two genera. One of these 
genera he rightly concluded to have no living represen- 
tatives, and he therefore named it Credneria, after his 
friend Professor Credner, who collected the specimens. 

In 1841 GOppert^ figured a number of dicotyledonous 
leaves from the Quadersandstein of Silesia, but did not 
venture to give names to them. 

The next year Getnitz^ identified three spedes in the 
lower Quader of Saxony at NiederschOna, the fossil flora d 
which place was so well worked up by Ettingshausen tn 
1867. 

In 1845 Corda' figured some dozen leaves &om lYzibhtz, 
Luschitz, Perutz, and Webersdiau, is Bohemia, some of 
which localities he placed in the Gault, but they are prob- 
ably aU in the Lower Quadersandstein, or Cenomanian. 
He made no attempt to refer these forms to genera and 



Unger's Synopsis'' appeared the same year, in which ax- 
teen species of Cretaceous Dicotyledons are recognized 
down to that date. Gdppert,' however, admitted only 
thirteen species in his table published in Bronn's N<Uttr- 
geschichU, which also appeared in 1845. 

* Bdtr^e zur Naturgeschichte der tJrwelt, von Jonathan Cad 
Zenker. Jena, 1633. 

* Ueber die foGsile Flora dcr Qnadersandstdnfonnation in Schlesen, 
etc., in Nova Acta Natune CuHosoniin, vol. xix, Taf. xtvii, li, tiii. 

I Chaiactcristik der Schichten und Petrefacten des s&chsisch-b6h> 
mischen Kreidegebirges, von Dr. Hans Bruno Geinitz. Heft 3, Dresden 
and Leipzig, 1843, p. 97. 

* In: Die Versteinerungen der bAhmischen Kreidefomiatton, von Aug. 
Em. Reusa. Stuttgart, 1845-46, Taf. 1, li. 

1 S^rnopns plantarum foesilinm autore Fr. Unger, M. Dr., Lipdx, 
1845. 

* Natntgeschichte der drei Reiche, itv, 2 (Handbuch oner GeschiditB 
der Natur, iii, 3) von Heimich G. Bronn, Stut^pirt, 1849, pp. 44-57 
and 66. 
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Debey* in 1848 enumerates sixteen species as previously 
published and adds to these twenty-seven others from the 
neighborhood of Aix-la-Chapelle, most of which, however, 
he contents himself to call PkylliUs, and as no figures were 
made, it is probable that some of these were not Dicoty- 
ledons. He also gives four CarpoUikes which he identifies 
with dicotyledonous orders. 

The same year GOppert" published a supplement to his 
Flora of the Quadersandstein in which a number of Dicoty- 
ledons are recognized. 

In Ettingshausen's Prokaceen der Vonoelt, 1851," four 
Creta |ceous species are enumerated, and Von Otto" 
in his AdditammU, 1852-54, also described Proteacese ** 
from the Quader of Saxony; while Miquel" in 1853 de- 
scribed a few Dicotyledons from the upper Cretaceous of 
Limburg. 

In 1856 Dunker'* described and figured in the Palaonto- 
graphica four species from Blankenburg in addition to those 
of Zenker, and one duster of fruit which he believed to 
belong to Credneria, and to indicate strongly that those 
ancient plants belonged to the Polygonaces; Zenker had 
divined that they might be amarantaceous. 

One year later Stiehler ' * reviewed in the Paiatmtographica 

* Debersicht der urweltlichen Pflanzen des Xieideg^irges iiberhaupt 
tmd der AAcheaerEreideschichteii insbesondere, von Dr. M. Debey, in 
Verhandlangen dea naturhistorischen Veicines der picuBsischen Rhon- 
lande, 5. Jahisang 1848, p. 1 13. 

*■ Zor Flom des Qtiadersaodstdiu, in Nova Acta Nat. Cur., zxii, i, p. 
363- 

" Sitziu^berichte der mathem.-naturw. Classe der Icaiserlichen 
Academte der Wissenschaftea, Wien. Bd. vii. Heft iv, 1851, p. 711. 

■■ Additamente zur Flore des Quadereebiijes in SBchsen, voo Ernst 
von Otto. Heft ii, Leipzig, 1854, p. 44. 

II De foeaile plantea van het Krijt in bet bertogdom UmbiUKi 
Haariem, 1853. Verband. Geol. Kaart Nederl., i, pp. 33-56. 

'• U^>er mehre Fflanzenrcste am dem Qnadeisandsteine von Blanken- 
burg, von Wilhelin Dunlcer. Palteontc^raphka, iv, 1856, pp. 179-183, 

'■ Beitrflge mr Eenntniss der vorweltlichen Flora dea Kreid^ebirgea 
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the whole subject of the Cretaceous flora of the Harz moun- 
tains, and added to all previous results the discoveries made 
by Hampe, a dru^^ of Blankenburg, in the marls near 
that place. Out of the numerous forms of Cfedaeria he 
carves a new genus which he calls Euingshausenia, and of 
which he makes eight species. He admits seven species of 
Credneria, and figures several others which he calls new 
species, but without assigning specific names to them. 

Thus far America had contributed nothing to the Qiora, of 
the Cretaceous, but in 1858 Heer described in the proceed- 
ings of the Academy of Natural Sciences of Philadelphia" 
eight species of Dicotyledons which had been collected by 
Doctor Hayden in Kansas and Nebraska. These, however, 
he erroneously believed to be Miocene. 

The next year Mr. Lesquereux" contributed a paper to 
this Journal in which a number of fossil plants from Na- 
naimo, Vancouver's Island, and from Bellingham Bay were 
described as Miocene. It is now known that Nanaimo is 
Cretaceous, and his paper enumerates six species of Dicoty- 
ledons from that locality. 

Nothing further appears to have been done until 1863, 
when Dr. Newberry'' reported, in the Boston Journal of 
Natural ISstory upon certain fossil plants from Orcas 
Island, British Columbia, collected by the Northwest 
Boundary Commissifm. He | declared the horizon 
^ Cretaceous, and among the plants described were four 
Dicotyledons. 

im Haize, von August Wilhelm Stidiler. PalffiontognLphica, v, pp. 
45-80, Taf . ii-xv. 

■*Fos»] Plants of tbe Lower Cretaceous beds of Kansas and Ne- 
braska, by Oswald Heer. Proc. Acad. Nat. Sci., PhiL, 1856, pp. 365, 
266. 

■ ' On Eome fossil plants of recent formations, by L. Lesquerenx, Am. 
Jonra. Sci., II, xxvii, 1859, pp. 359-366. 

*' Descnptions of fossil plants collected by Mr. George Gibbs, Geolo- 
gist to tbe U. S. Northwest Boundary Commissitm under Mr. Archibald 
Campbell, U. S. CxnmiBsioner, by J. S. Nevbeny. Boston Joum. 
Nat. Hist, vii, 1863, pp. 506-534. 
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Jn 1866 appeared the smnewhat famous PkyUUes crttacies 
du Nebraska of Capellini and Heer,'* the latter of whom 
detenumed the fossil plants which the fonner had himself 
helped to collect at Blackbird Hill, Nebraska, in the now 
well known Dakota Group. The Cretaceous character of 
these fossils was here rather grudgingly conceded and has 
never since been seriously doubted. 

While America had been thus coming forward Europe bad 
remained in the background for about ten years, or since 
Stiehler's monograph of the Harz in 1857. It was not till 
1867 that Ettingshausen" published in the Sitzungsbe- 
richte of the Vi^ma Academy his valuable paper on the 
fossil flora of NiederschOna in Saxony. The horizon of this 
place is conaderably lower than that of Blankenburg and 
belongs at the base of the Quadersandstein formation of 
Germany. Nevertheless, the species nearly all belong to 
living genera — Quercus, Fagus, Ficus, Laurus, Protea, etc. 
Twenty-eight species are enumerated. 

In the same volume Unger*' described and figured four 
Dicotyledons, thus far unknown, from the Gosau (upper 
Senonian) of Austria, at St. Wolfgang and Neue Welt. 
Though contenting himself to call them all PkyUUes, he yet 
ventured to assign two of them to the Magnoliacess and two 
to the Proteacese. 

Returning to America, we find in 1868 the two most 
important contributions yet made in this country to the 
Cretaceous flora of the west. These were Dr. Newberry's 
Notes on the later extinct fioras 0/ North America, pub- 
lished in the Annals of the New York Lyceum of Natural 
History (April),** and Mr. Lesquereux's paper in this 

'• Verfauun. d. schwetc Gesellsch. d. Natuif. Zurich, 1866. 

'■ Die Xjddeflont von Niederachoena in Sechsen, ein BeitiKg zur 
Keontnisa der flltestea Dicotyledcmengew&chse, von Const. Freih. v. 
Ettingshatisen, Sitrb. !v, Abth. i, pp. 235-264, Taf. i-iii. 

■■ Kiddepflanzen aua Oeateneich, von Dr. F. Unger, 1. c. pp. 643- 
654. Tai. i, U. 

'■ Tbe figures correspondiog in the main to the species here described 
were published in separate foim hy the U. S. G. and G. Survey of the 
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Journal" for July of the same year. Though prepared 
quite independently of each other, these two papers 
followed the same method and reached the same results. 
Both authors give lists of the American Cretaceous spe- 
cies known up to that date. Dr. Newberry enumerating 20 
and Mr. Lesquereux 21 Dicotyledons. The number <^ 
^-. species described ] by Dr. Newberry as new was 45, 
^^ and the number by Mr. Lesquereux was 47. Nine 
species irom Fort Ellsworth, Kansas, included in Mr. Les- 
quereux's list, the descriptions of which did not appear 
until the following year,'^ do not enter into the figures 
above given. It will thus be seen that about seventy- 
five species of Dicotyledons had been described &oni the 
Dakota Group and other American Cretaceous strata 
down to the year 1869. 

Par less could be said for Europe at this date. Hosius," 
in 1869, was able to enumerate in his Geognasie WestfaUns 
twenty-five characteristic species of the Quadersandstein, 
which had been described and figured either by Von der 
Marck** or by himself.'^ In this year, too, Heer published 
his Fossil Flora of Moktein in Mdhren,'* which belongs to 



Territories, F. V. Hayden, Geologist-in-charge, under the title: "lUns- 
tiutioQS of Cretaceous and Tertiary Plants of the Western Temtoriea 
ot the United States, " which did not ^ipear until 1878. 

■1 On some Cretaceous fosdl Plants from Nebraska, by L. Leequer- 
eux. Am. Joum. Sci., II, dvi, 1868, pp. gi-105. 

•• On fossil leaves from Fort Ellsworth, Nebraska. Transactions of 
the American Philosophical Society, Philadelphia, vol. xiii, new series, 
PP- 430-433. pL 'odii. 

■• Die in der WestfAlischen Ereideformatioo vorlramnundai Pflan* 
sennste (Beitr&ge sax Geognoaie Westfalens], voa A. Hosius. Mon- 
ster, 1869. 

■< Fosdie . . . Pflanzen ana dem Plattenkalk von Sendenhoist. 
Palieontographica, xi, 1S65. 

" Ueber einise Dicotyledonen der westfAIischea Kieidefonnation, 
Palteontogiaphica, xvii, a, pp. 89-104, Taf. xti-xvii. 

"Beitrftge zur Kieldeflora. I. Flora von Moleton in Mihren. 
Zuricli, 1869. 
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the lower Quadeisandsteiii, or base of the CenomaniaD. 
Twelve species are described and carefully figured. 

In Hayden's annual reports of the geological survey of 
the Territories for 1870 and i87i"Lesqueretu: continues to 
enlarge the list of American species, and in 1872, Heer,^* in 
his Fossil Flora of Quedlitiburg makes further additions to 
that of Europe. 

We are thus brought down to the year 1874, which is 
marked by three very important publications. 

Schimper's TraiU de PaliontologU VigHale was com- 
pleted in that year, in the fourth volume" of which 109 
Bpedes of Cretaceous Dicotyledons are recognized. Of these 
46 are American, which shows that the author was far behind 
in the hterature of the subject. He also expresses serious 
doubts as to the Cretaceous age of these plants, although 
this had been long settled here beyond a peradventure. 

Next should be mentioned Heer's Kreidefiora der Arcti- 
schen Zone, which appeared in 1874 in volume three of bis 
IHoro FossiUs A rctica. In this work he describes one solitary 
dicotyledonous species {Populus primava) in the schists of 
Kome — tJrgonian — ^by far the most ancient form thus far 
met with, and 33 species in the higher strata of 
Atane, which are now gener|ally believed to corre- ^" 
Bpond with the Cenomanian of Europe. These researches 
of Heer appeared too late to be embodied in Schimper's 
great work. 

Finally, as crowning this fruitful year's labor, appeared 
Mr. Lesquereux's important quarto volume on the "Cre- 
taceous Flora of the Western Territories,"*' reviewing the 

>* On the fosmi planU of the Cretaceous and Tettiaij fomiaticau at 
EaiuasandNebnaka,Aim. Rep. 1870, p.370, Fosnl Flora, Cretaceotis 
Strata, TTannitt, Ann. Rep. 1871, p. 301. 

** Beitr^e zur Kreideflon. II. Zur Ereideflora von Qnedlinbiu|> 

'■ Pp. 677-^79. 

» Contributknu to the Fossil Flora <rf the Wcsteni Tenitoties, Put 
I. The Cretaceous Floia. By L. Lesquereux, being Report of tbt U. 
S. Geological Survey^ of the Territoriee, P. V. Rayden, Geologist^n* 
charge, vol. vi. Washington, 1874. 
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results (^ all previous researches in this country, and describ- 
ing and illustrating 107 species of American Cretaceous 
Dicotyledons. In Hayden's annual report for the same 
year*' 26 species are described and some figured, but most 
of these were also more fully treated in the Creiactotu Flora. 

During the succeeding six years little activity was mani- 
fested in this field, the attention of paleobotanists being 
principally directed to the floras of later formations, but 
in 1880 Hosius and Von der Marck published in the Pa- 
ItEontoiraphica^* their Flora der v/estfdiischen Kreideforma- 
Hon, an important work reviewing the entire Cretaceous 
flora of Westphalia. Although fossil plants had been found 
throughout almost the entire Cretaceous series as there 
represented, still it was only in the Senonian that any 
Dicotyledons were detected. At two quite distinct horizons 
within the Senonian such plants were found, 37 species 
being credited to the upper and 24 to the lower Senonian, 
or 61 species. 

Quite an important paper by Dr. Debey appeared in 
1881 ** describing certain very interesting querdform leaves 
from the sands of Aix-la-Chapelle. Fifteen species are 
described and well illustrated, all of which are referred to 
DryepkyUum, a genus founded long ago by Debey on 
unpublished material and to which Saporta refers four of 
the forms from the travertines of Suzanne. It had been 
announced** that Debey had collected in the vidnity of 
Aix-Ia-Chapelle no less than two hundred species of dicoty- 
ledonous plants, and it is to be hoped that this paper may 
form a beginning, at least, of the much-needed work of 
acquainting vegetable paleontologists with the nature of 
this remarkable fiora. 

"Pp. 271-365, pLi-viii. i*VoI. jxvi, 18B0. 

» Sor lee feuQles querciformes dee sables d' Aix-la-Chapelle, par M. 
Debey. Bnutdles, 1881. (Compte rendu du Congrte de botanique et 
d' hoiticultuie, 18S0.) 

"Schimper, Traits de Pal&intologie V^£tale, Paris, 1B69-1874. 
Tome iii, pp. 671, 673. 
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The sixth volume of Heer's Flora Fossilis Arclica appeared 
in 1882, In this the Cretaceous fiora of Kome and Atane 
are reviewed with fresh materials. While unable to find 
any com|pamons for the solitary Pepulas of Kome, he „ 
adds largely to the dicotyledonous Hora of Atane. 
From 33 species in 1874 this flora now lises to 95. In the 
seventh volume of the same work, which unfortunately 
must now be the last, a new Cretaceous flora is announced, 
that of Patoot, also in Greenland, which is regarded as 
extreme upper Cretaceous. Dicotyledons here abound 
and no less than 74 species are made known in Heer's 
work. 

Within the past few months an important paper has been 
contributed to the Royal Society of Canada by Principal 
Dawson, ''in which 30 species, mostly new, from two distinct 
horizons of the Cretaceous of British Columbia are described 
and figured. 

Lastly I am able to add to this enumeration one of the 
most important works that has ever been produced on 
vegetable paleontology, but which is still unpublished, 
though now ready for the press. I refer to Mr. Lesquereux's 
Cretaceous and Tertiary Floras, which is to form the dghth 
volume of the series of quartos of the U. S. Geological Sur- 
vey of the Territories in charge of Dr. P. V. Hayden. In 
this work the author again exhaustively reviews the entire 
subject ctf the American Cretaceous flora, and we find the 
Dumber o£ Dicotyledons thus far yielded by the Dakota 
Group to have reached 167. In his table of distribution he 
attempts to embrace the flora of the entire Cenomanian 
formation, to which he doubtless rightly believes our 
Dakota Group to belong. The total number of Dicoty- 
ledons thus marshaled is 312. Large as these figures seem, 
there is much reason to believe that they fall in both cases 
considerably below the actual state of science at the 
present time; as will be seen by the tabular statement 
given below. 

** Transactioas, pp. 19-34, pl- i-'riii. 
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If we now turn from this strictly chronological enumera- 
tion to a consideration of the stratigraphical position in 
which these plants have been found, as indicating thdr 
relative age, we shall find the results no less interesting than 
is the history of their discovery. 

The various countries of the globe where geology is 
studied have adopted divisions for their geological forma- 
tions corresponding to the character of the rocks in each 
country. These divisions cannot be made to harmonize 
with exactness when it is sought to compare widely sepa- 
rated regions. The attempt here made to correlate the sub- 
divisions of the European, Arctic and North American 
Cretaceous can therefore at best only lay claim to approxi- 
mate accuracy. 

The QuadersEmdstein of Germany, in which the 
greater part of the European fossil plants have been 
found, is an extenave formation, reaching in Saxony and 
Bohemia frcon the lower Cenomanian to the White Chalk, or 
upper Senooian. Its middle portion is occupied by the 
Pl&ner sandstone and PUner marls, which extend downward 
into the upper Cenomanian and upward to the base of the 
Senonian. The somewhat local character and indefinite 
botmdaries of the Quader formations have rendered it cus- 
tomary on the Continent, even with German geologists, to 
adopt the system of d'Orbigny as now modified, and to 
speak of the Cenomanian, Turonian and Senonian, instead 
(tf Lower Quader, Planer and Upper Quader, and it is also 
now common to apply these terms to formations in other 
parts of the world which are supposed to occupy the same 
stratigraphical positions. 

The leading European localities from which Cretaceous 
Dicotyledons have been collected are: Saxony (Nieder- 
6ch6na), Moravia (Moletein), Bohemia (Trziblitz, Perutz), 
Silesia (Oppdn, Tiefenfurth), the Harz district (Blanken- 
burg, QuedUnbm^), Westphalia (Legden, Sendenhorst), 
and the vicinity of Aix-la-Chapelle, The first four of these 
localities belong to the lower Quadersandstein, or Ceno- 
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manian, that of Niederschdna lying near its base. The Cre- 
taceous of the Harz district is probably lower Senonian. 
In Westphalia, Hosius and Von der Marck find fossil 
Dicotyledons at two different horizons, both of which, 
however, they place in the Senonian. The region about 
Legden, Ahatts, Haltem, etc., is regarded as lower Senonian, 
while Sendenhoist, Haldem, etc., are said to be upper 
Senonian. The iron-sand near Aix-la-Chapelle is probably 
still higher and occupies the extreme upper Senonian. 

The next greatest source, outside of the United States, of 
the class of fossils under consideration is Greenland. The 
Kome beds, as already remarked, are distinctly fixed in the 
Urgonian, which is lower Cretaceous, and lies between the 
Neocomian and the Gault. The discovery of a dicotyledon- 
otis plant at this horizon is one of the most interesting facts 
of paleontological science. The beds of Atane, where the 
greater part of the species were found, although called 
upper Cretaceous by Heer, are admitted by him to exhibit 
in their fossil remains so close a relationship with the 
American Dakota Group as to render it probable that they 
are of the same age. Patoot, on the other hand, is set down 
as extreme upper Cretaceous, and Heer says that its inverte- 
brate fauna indicate its identity with the Fox Hills oi our 
Western Territories. 

The localities in British Coltimbia &om which Cretaceous 
Dicotyledons have oome are all regarded by the Canadian 
geologists as upper Cretaceous. The inland portions, 
situatedjon the Pine and Peace rivers, are said by 
Dr. Dawson to correspond to the Niobnna of the 
northwestern United States, which he also correlates with 
the lower Senonian of Europe. Vancouver's Island and the 
localities on the Pacific coast are higher and are placed in the 
upper Senonian, though he does not correlate them with any 
of the groups of American geologists. Fossil plants were 
found on the Bow and Belly river which is said to agree with 
the Pierre Group but the dicotyledonous remains appear to 
have been indistinct and indeterminable. 



,,;. Google 



3i8 GLIMPSES OF THE COSMOS 

With the exception of the Dakota Group, which is com- 
monly regarded as Cenomanian, and in which such a pro- 
fusion of dicotyledonous vegetation is embedded, no fossil 
plants have thus far been described trom the Cretaceous of 
the western Territories. Nevertheless, I have myself col- 
lected and brought to Washington the past season some 
dicotyledonous leaves from a locality on the upper Missouri 
river some seven miles below Coal Banks, whose poatttte is 
fixed with certainty in the Fort Pierre Group, No. 4 of 
Meek and Hayden, which Dr. C. A. White regards as 
merely forming the lower portion of the Fox Hills. The 
material thus obtained, though meager and fragmeotary, 
is su£Scient to render it quite certain that we here have 
forms nearly allied to Platanus latUoba of Newberry {Sassa- 
fras mirabUe Lesqx.) and perhaps ctmnecting this nitb 
Platanus nobiHs Newby., from the Laramie strata that 
overlie these beds, as well as forms resembling Quercus 
salicifaUa Newby. , and other Cretaceous genera and species. 
There is therefore ground for hoping that when this and 
other similar localities are thoroughly studied a new Cre- 
taceous flora may come to hght in the northwest. 

I have in this paper intentionally omitted all considCTa- 
tion of the great Laramie group although this is r^aided by 
many as Cretaceous. This is because it seems at least to 
be more recent than any of the European, Arctic or British 
American plant-bearing beds, while its abundant flora 
consists in large part of types represented in the Miocene <^ 
Europe. 

It thus appears that throughout both hemispheres the 
conditions required for the preservation of vegetable 
remains in Cretaceous time have edsted in a marked degree 
during two epochs only, the Cenomanian and the Senonian, 
separated from each other by a period, perhaps equal to 
either, during which marine forms of animal life are chiefly 
found. A few Dicotyledons only occur in the Turonian of 
Europe, as e.g. Magnolia Ulannesis from Toulon, while 
the Colorado Group (Fort Bent<m, Niobrara) of our 
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Western Territories have thus far proved destitute of plant 
Bfe. 

U DOW we take up the several subdivisioiis of the Cre- 
taceous fonnatioa in their stratigraphical order, beginning 
with thejlowest, we shall see that in the Neocomian, 
or lowest member, no plant remains of the sub-class 
we have been studying have as yet ever been detected.'' 

In the Urgonian, or next higher group, one species, Popu- 
lus primasoa Heer, has been collected at Pattorfik in Green- 
land. In volume vi of his Flora Fossilis ArcUca, which 
appeared in 1882, or eight years subsequent to the original 
description of this plant, Heer continued to adho-e to 
this species as well as to its anomalous stratigraphical 
position. 

The Gault, like the Neocomian, has thus far furnished 
no Dicotyledons, though not always destitute ot plant 
remains.'* 

It is with the Cenomanian that there seems to have burst 
in upon the world a great and luxuriant dicotyledonous 
vegetation. It is found alike in Saxony, Bohemia, Silesia, 
in Greenland and in the western United States. Upwards 
of three hundred and fifty species, representing all three of 
the divisions of the sub-class iApebUa, PolypeUUee, Ga- 
mopetaUe), and consisting chiefly of living genera have been 
described. 

It was formerly supposed that the beds at Blankenbiug 
occupied a much lower position than that to which I have 
assigned them, and such as would place them in the Turon- 
ian, at least, if not in the Cenomanian, and Mr. Lesquereux, 

■*The supposed Neocomias Dicotyledons of Russia (Eichwald, 
Lrtluea roeaca, ii, pp. 98 et seq.} are shown by Heer (Fl. foss. arct. iii, 
Theil a, S. 36) to come from the lower Senocitui corrcqjonding to the 
Haiz district. 

** Heer assigns the plant-beds of Spitzbergen to the Gault (I. c. S. 
34), and Coemons finds nine new species oi fossil plants in the Cre- 
taceous of Hainant (Mtei. de I'acad. Royale de Belgique, zxxvi, 1867) 
which Briart and Comet (1. c. xzxiii, p. 46) placed in the Gault. 
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in the large and important work which is about to appear,** 
includes the species of Heer's Quedlinburg Flora in his table 
of distribution of the Cenomaoian. It is now quite certain, 
however, that the Cretaceous of the Harz district is mudt 
higher, and authorities seem to agree in placing it in the 
lower Senonian. On the other hand the upper boundaries 
of the Cenomanian in France and ekewheie are somewhat 
imperfectly established. For this and other reasons I have 
felt justified in relegating the few species that have been 
classed as Turonian to the Cenomanian, of which great 
group they seem to be but straggling outliers. 

In the Senonian, both in Emx)pe and in British CcJmnbia, 
two quite distinct horizons for fossil plants seem to occur, 
separated from each other by a considerable interval. In 
view of this I have attempted to divide this group into two 
horizons and am thus able to show the lower and upper 
Senonian separately. From the lower Senonian we have 
about eighty species and from the upper about one hundred 
and eighty. 

The following table exhibits the number c^ dicotyle- 
donous species thus far recognized in each of the groups 
of the Cretaceous for the four principal geographical areas 
within which they have been collected: 



Cretaceous Dicotyledons. 



Dut^ 



As all the plants with which we are here concerned are 
found in the Cretaceous some may be surprised that thi« 

<• Cretaceous and Tertiary Floras. Report of the IT. S. GeoL Saiwf 
of the Territoiies, voL viii. Washington, 1883. 



UppH- Soooiilui 

liwn SenoniM 


<i7 


^ii;;:!:;;;::- ■■■ 




. 77. 
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paper should have been entitled Mesosoic rather than 
Cretaceous Dicotyledons. The reason for the title chosen 
is simply that it may tend somewhat to enlarge the view 
of the true history and age of this great type of vegetation. 
When we see that mote than three hundred and fifty species 
of fuUy developed Dicotyledons, implying the existence of 
many more, were flourishing in all their present luxuriance 
in the middle Cretaceous, and that even in the lower 
Cretaceous one species is known to have existed belonging 
to a genus that still survives, we cannot if we would, 
repress the thought that the ancestors of these forms must 
hare come down through older periods o£ the Mesozoic. 

That we shall ever discover the true progenitors of the 
known Dicotyledons it is, of course, impossible to say, but 
that they had progenitors science no more hesitates to 
assume than any one would hesitate to assume that a 
foundling child must have had parents. Moreover, such is 
the slow and secular character of the development of living 
forms on the globe that no one would suppose it possible 
for so prominent a group cA plants as were the Dicotyledons 
in the Cenomanian age to have attained that OHidition in 
anything short of a vast geologic period. 

It is to be hoped that we are at last approaching the 
beginning, at least, of a solution of this truly great problem 
of the origin of the Dicotyledons. I have myself seen at 
least one slight, it may be, but very interesting sign of 
possible progress in this direction. Cotain quite defective, 
but very instructive, spedmens collected in the upper 
Jurassic of Virginia by Professor Wm. M. Fontaine, and 
which he kindly brought to|Washington for my in- 
spection, certainly possess all the essential elements of ^ 
dicotyledonous leaves, although at the same time bearing 
a certain recognizable stamp of the cryptogamic and gym- 
nospermous vegetation that characterizes that earlier age. 
What is to be the final verdict of science upon these forms 
cannot now be told, but it is to be hoped that the Mesozmc 
strata, not only in Viiginia, but in all parts of the world, 
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may be diligently searched and the materials carefully 
studied, with a view to dkcovering these certainly merely 
"missing links" of a chain that can but have been once 
complete. 

It is remarkable that both in its flora and its fauna the 
life of this continent has been thus abruptly truncated. 
The sudden irruption of a perfectly developed mnTnTnaliftti 
fauna at the beginning of the Tertiary is not less astonishing 
than the appearance unannounced of many hundreds of 
species of highly organized dicotyledonous plants in the 
middle Cretaceous. The advocates dt special creation, and 
likewise the hunters after a lost Atlantis, were they in- 
f<ntned upon the facts which sdence itself so plainly teaches, 
could ask no stronger argument for dther of their portions. 
But such persons are usually not so informed, and it seems 
almost impossible for them to become so and still hold sudi 
views, tor, fortunately, knowledge is a poison that contains 
its own antidote, and the very possessitm of the facts 
suffices to preclude a perverse use of them. 
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17L List of Plants Added to the Flora 
of Washington from April 1, 1882, to 
April 1, 1884. 

History.— A list was prepared in the fall of 
1882 and read before the Biological Society on 
Nov. 24th, as stated at the head of this paper, 
but it was not tintil January, 1884, that the list as 
here printed was made. It is true that my botani- 
cal activity was mudi less in 1883 and 1884 than 
it had previously been, and most of the additions 
made in those years were by others, as stated in 
the list under each case. 

P "'— ^'"I- of tlw BMo^cal Sodetr of Wuhioctoa, WHliliictai< 
D. C, Vol. n, i88»-i8S4, pp. 84-87. 



(lUwl NoTembcT 34, iSSa.) 

{This list is supplemental to Ward's " Guide to the Flora 
of Washington and \^cinity" (Bulletin, U. S. National 
Mtiseom). Unless otherwise stated, the species enumerated 
were found by the author.] 
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40a. Argemone Mezicana, L. Pricelt Poppt. 

Above Georgetown, near the ice house. Dr. B. 
., June 17, 1883. 



89a. Tiola canina, L., var. ^Testris, R^^ 
Dog Violet. 

Left bank of Rock Creek below Pierce's Mill. First 
found and reported by Mr. Horace B. Patton, 
in April, 1863. Collected by myself May s, 
1883. 

93a. Viola tricolor, L. Pansy. Heart's-ease. 

Reform Schocd r^on, escaped and much reduced 
is size. June 25, 1882. 

124a. Scleraatlius annuuSj L. Knawel. 

Easby's Point. Theo. P. Streets, May 18, 1883. 

142a. Hibiscus Syriacus, L. Shrubby Altbma.. 

Escaped in many places. 
142&. Hibiscus esculentus, L. Oesa. Guubo. 

Pierce's Mill road, near Tennallytown, Oct. 22, 1882. 

208a. Desmodium ochroleucum, M. A. Curtis. 

Mount Hamilton,* Dr. B. Foreman, Sept. 24, 1882. 
Should be collected before the middle of 
September. 

234a. Phaseolus dlTersifollus, Pers. Wild Bean. 

Alexandria branch, B. & O. Railroad, above tJoion- 
town, Sept. 10, 1882. Also by Dr. Foreman 
□ear Roache's Run, Va. 

'The conspicuoua hill oppoute Mt. Olivet Cemetery, otherwiae 
known as" Mulligan Hill" and " Munger'a Hill," is thus designated oQ 
Boschke'e "Topographical Map of the District of Columbia," tSSo. 
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304a. Callitilche Austinl, Eng. 

North of Mount Hamiltan. June 24, 1883. 
85 

1 331a. ConiummactiIatum,L. Poison Hemlock. 
Rhode Island avenue, oq a vacant lot near 17th 
street. June 17, 1883. 

333a. Gicuta bulbif era, L. Water Hemlock. 

Alexandria Canal, opposite the Arlins;toa estate. 
Dr. B. Foreman, 1882. 

391a. Eupatorium altissiittuin, L. 

Between the canal and the river, a short distance 
below Chain Bridge. First reported by Dr. 
Vasey and Dr. Chas. Mohr at the end of 
September, 1882. Collected there by myself 
Oct. 5, 1882. 

436a. Aster ericoides, L., var. villosus, Gray. 
Woodley Park, Sept. 17, 1882. 

457a. Pluchea camphorata, DC. Salt-Marsh 
Flea BANE. 
Marshall Hall, Md. CoUected by Mr. O. M. 
Bryan in 1883; specimens sent to Dr. Foreman, 
and by him shown to me. 

497a. Galinsoga parviflora, Cav. 

Fourteenth street near G, July 25, 1882. First seen 
by Dr. Chas. Mohr. Since observed by my- 
self on Sixteenth street. 

502a. Leucanthemum Parthenium, Godron. 
Feverfew. 

Park near B and Sixth streets, July 10, 1884. 
Canal road above Georgetown, June 17, 1883. 
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504a. Senedo vulgaris, L. Common Groundsel. 

Alexandria branch, B. & 0. Railroad, a durt 
distance above Uniontown, May 37, 1883. 

536a. TragopogMi porrifblius, L. Common Sal- 
sify. Oyster-Plant. 
Nearly the same locality as the preceding. Dr. 
Poreman, May, 1883. 

543a. Campanula aparinoides, Puish. Maksh 

BmXFLOWER. 
Rock Creek. Mr. M. S. Bebb, 1863. 

In preparing the " Flora, " several species were 
admitted, which, though not yet seen by the 
author or any of the recent collectors, wae yet 
vouched for by perfectly competent authorities 
who had themselves found them in earlier years. 
In harmony with the rule thus adopted, I now 
add, without heatation, this species which Mr. 
Bebb informs me, in a letter, that he was in the 
habit of collecting in whilom days. From his 
description of the locality, I infer that the spot 
on which the plant grew is now under cultivatioa. 

628a. LycopBiB anrensis, L. Small Bugloss. 

Near the Outlet Lock, Dr. Foreman, 1882. Col- 
lected there by mysdf June 17, 1883. 



1629a. Heliotropium Europseum, L. Heliotrope. 

Georgetown, near the Aqueduct Bridge, Mr. M. S. 
Bdjb, 1863. 

The above remarks on Campanula aparitioida 
apply equally to this species. 
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640a. Cuscuta compacta, Juss. Dodder. 

Spedmen found in the herbarium of the Depart- 
ment of Agriculture, collected near Washington 
by Dr. Vasey. 
66ia. Gratiola aurea, Mtihl. 

Specimen in my herbarium (wrongly labded) col- 
lected on the Eastern Branch marsh, in 1873. 

732a. Scntellarla parvula, Michx. Skullcap. 

This species was simply overlooked tn the catalogue. 
I have specimens c(^ected by Prof. Chickering 
near the Insane Asylum, May 26, 1875. 

738a. T-^*»'iT"^ purpureum, L. Dead-Nettle. 

Scddieis' Home grounds. I have fine specimois of 
this species whidi I collected in this locality 
July 30, 1873, but had overlooked in {U'eparing 
the catalogue. The omission was observed by 
Mr. Pattern, who still found it there in 1882, 
and I again met with it widely spreading 
through the grounds 00 May 30, 1883. 

746a. Plantago pusilla, Nutt. 

Near the southwest comer of the S(ddiers' Home 
grounds (outside). May 30, 1883. 

773a. Polygonum tenue, Michx. 

Mount Hamilton, Dr. E. Foreman, Sept. 34, 1883. 
■ Collected by myself on both sides o{ the hill, 
Oct. I, 1883. 

797a. Bu^orbia mercurialina, Michx. 

lo a communication dated Dec. 6, 1883, the late 
Dr. George Engelmann informed me that this 
spedes was once sent to him labeled Washing- 
ton, D. C, by Mr. P. Pech, who ctdlected here 
extensively. 
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884a. Zannichellia palustris, L. 

In the canal, above Foundry Run, June 17, 1883. 

986a. Eriocanlon septaii£ulare, With. 

Eastern Branch (between tides) above Uniontown, 
Sept. 10, 1883. Abundant in the Potomac 
below Analostan Island, and near Custis 
Spring. 



[ 9866. Cyperus flavescens, L. 

Specimen found in herb. Dep't Agriculture, col- 
lected in 1872 by Mr. Rudolph Oldberg, in the 
vicinity of Washington. 

990a. Cyperus inflezus, Muhl. 

Chain Bridge, Dr. Chas. Mohr, September, 1882. 

996a. Cyperus refractus, Ei^. 

Collected near Washington by Dr. George Vasey. 

1002a. Eleocharis Engelmauni, Steud. 

Dried pond above Sandy Landing, June 34. 1883. 

1019a. Rhynchospora fusca, Roem. & Schtilt. 

Specimens in herb. Department of Agriculture, 
collected in the vicinity of Washington by Dr. 
George Vasey, 

1031a. Carez muricata, L. 

Established in and around the Agricultural D^KUt- 
ment grounds, fide Dr. Vasey and Mr. Conant. 

1128a. Glyceria pallida, Trin. 

North side of Pour Mile Run pond. Dr. Vasey, 
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1 1 60a. Hordeum jubatmn, L. Squirrel-tail 

Grass. 
Paric near B and 4H streets, July 10, 1882. 

1169a. Arrhenatherum aTenacenm, Beauv. Oat 
Grass. 
Hilteide above Boundary street and Conn. Ave., 
June 17, 1882. 

1 195a. Setaria Italica, Ktinth. Millet. Bengal 
Grass. 

Agricultural Departmoit grounds, July 23, 1882. 

1253a. iBoetes Engelmanni, Al. Br., var. valida, 

Eng. QUILLWORT. 

Pool among rocika above Sandy Landing, June ll, 
1882. 

CORHECTIONS. 

The following names should be Gubstituted for those 
standing in the Check-list opposite these numbers: 

336. Rhynchosia tomentosa, Hook. & Am., var. erecta, 

Torr. & Gray. 
' 989. Cyperus microdontns, Torr. 

991. Cypams vagetus, Willd. 
1055. Carez glaucodea, Tuckerm. 
1 129. C^ceria Caiudneds, Trin. 



,,;. Google 



JHoiy a, t9»4—JBUH. 42. 

172. CauUnites and Zamiostrobus 

History. — ^Written April 17, 1884. It was 
very bold in me, but was a rather remarkable 
prc^hecy, to call Professor Lesquereux's supposed 
cone {Zamiostrobus) a cycadean tnmk, as it was 
many years before I commenced my extoisive 
investigations into the cycad fioras. In June, 
1890, at his request, I sent this specimen to Count 
Solms-Laubach, then the great authority on cy- 
cads, and on Oct. 22, 1890, 1 received a letter from 
him dated Sept. 9th, in which he said: "Returning 
frcnn my vacation I find the Zamiostrobus mirabUis, 
which arrived in perfect condition. [He here tells 
how he proposes to study it by making several 
sections, and adds:] I can at least, after an in- 
spection of the fossil, give you the opinion which I 
have gained since it came into my hands. As 
you say [I had sent ^im the present paper], the 
Zamiostrobus is certainly a tnmk, and as I sup- 
posed, it belongs to the group of the Beimettiteae, 
and therefore diould henceforth be called Bennett- 
ties mvabtlis." The sections were cut and he 
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sent me slides, and always adhered to his opinion. 
In a later paper (No. 362) I gave the full synonymy. 

Sdaon, Cambridfa, Hunduwrtti, ToL n^ So. 65, lf«j a, 18841 



AS Science has devoted a page of its valuable space 
to Mr. Joseph P. James's coiaes of Mr. Leaquer- 
eux's figures of these plants and his remaiks 
thereon, in which, without having seen the qjedmens, he 
essays to overthrow the determinations of the venerable 
paleontologist, a word in reply may be justified as tending 
to coirect the impression, alr^idy quite prevalent, that the 
determinations of v^etable paleontologists are in lai^ 
measure mere guess-work. 

As regards Caulinites fecundus, little need be said, since 
its problematical character was sufficiently inasted upon by 
Mr. Lesquereux in his description. The "capsules" are 
mudi smaller Uian those of Onoclea sen^bilis, and are 
found in intimate rdation with the stems which have been 
called Caulinites. The matrix is a light, fine-grained shale, 
lowing the longitudinal, paralld n»vati<Mi of these stems 
very clearly. It also oontuos ferments of dicotyledonous 
leaves which may have belonged to the plant that b(»e the 
Emit; but no ferns are present, as these would be deariy 
shown by their characteristic nervation. It is safe to say. 
that, if Mr. James had examined the fossils, he would not 
have said that there was "no doubt" in his "mind that 
Caulinites fecundus is nothing but a part of the fertile 
frond of Onoclea sensibilis." 

As r^ards Zamiostrobus, however, there is "no doubt" 
that Mr. James is ^r^ously in error. His confident state- 
ments weU iUustrate the folly of discussing mere figures 
of objects that are in existence. He has entirdy misappre- 
hended the nature of the specimen; and this is not alto- 
gether the foult of Mr. Lesquereux's figure. The fossil is a 
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segment of a zone, cut out of a cylindrical or conical body 
which must have measured about eight inches in diameter. 
This segment was placed with the exterior surface upward 
in iihe drawing, in order to show somewhat in perspective 
both this surface and the radiate structure of the cross- 
section frons the direction of the centre. The figure is 
defective in not showing the manifest angle which all the 
dark spots have on one side, and which fixes their true 
diaracter as scars of former leaves. It is probably not a 
cone, as Mr. Lesquereux supposed, but a fragment of one 
of those I dwarfed cycadean stems or trunks which 
^^ formerly went by the name of Cycadoidea, but which 
the Marquis Saporta (Paltontologie fransalse, V^^taux, 
II.) now divides up into the two new genera, Bcdbopodium 
and Clathropodium. Prom an examination of his figures. 
I am inclined to refer it to the latter of these genera. 
Although found at Golden, Col., which is cretaoeoos or 
Laramie, still it is not impossible that this specimen may 
have been in some way brought to this spot from a locality 
higher up the adjacent slope, having a position stratigraphi- 
cidly lower. 
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173. The Qaims of Political Science. 

History.— On May 7-9, 1884, I wrote an 
article on "Political Science." It was rewritten 
May iith-i5th, and on May 17th I divided it 
into two distinct articles, calling the first "The 
Qaims of Political Science," and the second "An 
Example in Political Science." I sent both to 
Science the same day. On June 5th I received 
acceptance of the first, and the second was re- 
turned. For the latter see No. aoa. 

lUdq Ho. 7a, Jmu so, 1S84, p. 748. 



IS there any valid reason why political science should 
not take its natural place among the sciences?J That 
it has no such place is evident from the fact that it is 
almost wholly excluded frtmi all the scientific journals that 
profess to be devoted to all the sciences. How many 
artides on political sdenoe have ever i^peaied in the 
American Journal cf Science, in Naiwe, in Science? Can 
any other science be named of which the same can be said? 
It seems to be assumed that all that is ever said about 
national affairs must necessarily be of a partisan character, 
and be said, not toT the sake of truth, but to serve some 
533 
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political party or private interest. Yet any one who has 
any faith in humanity must admit that a large amount c^ 
disinterested political work is being done. Those who deny 
this for the i»^sent will generally admit it for the past and 
the present is always becoming the past. But, even if this 
were not the case, it would still be true that scientific 
pditics is theoretically posable. 

Most sciences are more or less practical; i. e., diey 
furnish the principles which undedie the useful arts. Prom 
pure sdence to pure art there are always three somewhat 
distinct steps. The first is the discovery of scientific [Hind- 
pies; the second is the invention of the methods of apfdying 
these princifdes; and the third is the actual appticatitm ci 
the principles. The first two or the last two of these st^e 
may sometimes be so intimately blended as to render it 
difficult to detect the line of demarcation between them; 
but the(H«tically the three steps are always present. If, 
therefore, there is a pditical science, this must also be tnie 
of it. ^e will assume that there is sudi a science; that the 
operations of a state constitute a department of natural 
phenomena, which, Hke other natural phenomena, take 
place according to tmiform taws. The pure sdence, then, 
consists in the discovery of these laws. The intermediate, 
or invoitive, stage embraces the devising of methods for 
controlling the phentHneoa so as to cause them to fcdlow 
advantageous channels, just as water, wind, and dectridty 
are oontrc^ed. The third st^e is simply the cairying-out 
of the methods thus devised.J 

Political sdence is one of the cases in which, in its present 
state at least, the first and second steps are veiy much 
bleaded. They are hatii embraced in l^^islatioo, wfaidi 
indudes both discovery and invention. Yet the pure 
investigator is not entirdy wanting; end the ideal poUiician 
or statesman would anrectly represent the fiist stage, or 
pure political sdence. The executive tmutch of govern- 
ment fairly coinddes with the third, or pure art, stage. 
The judiciary is properly legislative or inventive; but, 
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in fact, it oftoi performs esecutive or technoI<^ 
fimctions. 

1 Why, then, does not politics form a Intimate subject 
m scientific investigation? Why might not its discussion in 
strictly scientific societies and journals be permitted and 
encouraged? And would not this be one of the best checks 
that could be set toythe mad surge of unreasoning partisan- 
8hip|that now fills tjie columns of the public press ?J 

It will i»obably be replied, that the moment a sdentific 
man should attempt to discuss current politica] issues, he 
would lose his scientific attitude and spirit. Were he to do 
so, he would certainly forfeit the respect and confidence of 
scientific men; but this would be contrary to our hypothesis 
that the discusaon be scientific. 
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174. [Announcement of the Discovery 
of Oethra alnifolia near Bladens- 
burg, Maryland] 

Histoiy. — ^Tlie discovery was made July 27, 

1884. 

The PwtiiB*, WHUngtan. D. C, T^ n^ Ko. 3, Asfust, 18S4. 



Natiokal Musbuh. 

Wasbihgtom, July 30, 1SS4. 
Dear "Pastdjb." 

Please inform your readers that the beautiful Cldhra 
alnifolia, Alt., White Alder, has hoea added to the flos of 
WashiDgton. It may be seen now in full bloom, showy and 
fragrant, on a little spot half a mile above the Bladensburg 
mill, dose to the mill race on its left bank, about thirty 
yards below a foot-bridge on which one can cross, and about 
one hundred yards above the sluice-way. 

I^STEB P. WaU>. 
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175. Sweet Cicely as a Bur 

ffistoiy. — ^There was no response to this 
note, and when the Sixth Edition of Gray's Manual 
appeared in 1890, the fruit was characterized 
simply as "very bristly"; and even the much 
later great illustrated work of Britton and Brown 
(1897) is content to say "more or less bristly along 
the ribs." It is due, however, to the authcas to 
say that in the figure of this species the fruit is 
shown to be upwardly barbed, while in that of the 
Western Sweet Ci<»ly it appears unmistakably so. 

It is interesting in this connection to remark 
that under the new rules of nomenclature which 
require tiiat the name first given to a plant shall 
forever remain its name (No. 385) it was foimd by 
Dr. Britton that Rafinesque had proposed for this 
genus the name Washingfonia, in honor of Gecnrge 
Washington, earlier in the same work than he had 
proposed the name Osmorrkiza for some of the 
species which he r^;arded as generically distinct. 
The name Waskingtonia is therefore the tme name 
of the genus, and it is fitting that the Father of his 
Country should be thus honored in a plant, albeit 
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a somewhat htimble one, which doubtless grev 
abundantly on his own estate. 

BulMlit <rf Sm Tomj BotBaUal Clab, Hew Toi^ VoL Z^ No. Si AniM^ 
18S4. pp. 93-93* 



YESTERDAY, while rambling among the shady- 
ravines and hillsides of the Virginia shore o£ the 
Potomac, and immediately above this dty, I 
observed that my clothing was bristling with slender, 
spindle-shaped burs, some of which made their [nesenoe 
felt by penetrating to my skin. Spanish needles! I said; 
but no, I had not seen the plant that day. A glance showed 
that they were the linear fruits of Osmorrkvm longistyJis, 
very abundant there, its foliage wholly gone and leaving 
the dry branching stallcs loaded with fruit which only 
needed to be touched to be shaken oS, and through dense 
patches of which I had been walking. I had never been 
thus troubled before and my curiosity was excited, as I was 
not aware of this bur-like nature of the sweet cicely. It 
was useless to remove the burs till I had wholly left the 
place, when I made a business of it. 

On carefully examining the seeds after I reached home I 
easDy discovered the secret. The narrowed base of each 
fruit terminates in a sharp spinous point, and this is badc- 
wardly bearded with stiff, white bristles, closely gimnlfitiTig 
in form and function the grains of some Aristidas and other 
grasses. Wonderii^ why I had not always known this, I 
at once turned to the books to see how the authors had 
described this peculiarity. To my great surprise I was 
unable to find any distinct mention in any woric at my 
hand of this, certainly the most striking character oi the 
genus. BenthamandHoofcer's"Pnictus * * * baaloi^as 
attenuatus; carpella ♦ * ♦ sursum dliata" certainly does 
not describe it. Gray says: "Fruit • * * tapering down- 
wards into a stalk-like base, * * * the carpels with up- 
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warily bristly ribs"; while Chapman contents himsdf by 
merely mentioning the "carpels with bristly ribs." It 
seems clear that the function of these bristles and the 
narrowed base, as a means of distribution lilce other burs, 
cannot have been present to the minds of any of these 
authors, and I write this partly to ask where the discovery 
(tf this function in Ostnorrhiaa has been formally announced, 
if anywhere. 

The barb being at the base d the seed, or at the point of 
attachment to the plant, it is necessary that it shall first 
drop off and depend upon finding the distributing agent in 
the course (^ its fall of [ two or three feet. It is dear 
that the device is a somewhat clumsy and inefEective 
one, but the habit of the plant to grow in dense patches 
renders the chances of success fully adequate to its needs, 
as any one may easily realize by walking through half an 
acre of it as I did. 
WAnttiOTOM, D. C, Angutt 16, 1884. 
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176. The upper Missouri River 
System 

History. — This paper and the one on Irriga- 
tion (No. 178, infra, p. 353) constituted the ex- 
tended communication that I presented to the 
Philosophical Society of Washington on March i, 
1884, with the titie: "Some Physical and Eco- 
nomic Features of the Upper Missouri S3rstem" 
(see the Bulletin of the Society, Vol. VII, p. 20). 
As it covered two somewhat distinct subjects, I 
subdivided it and treated each as a separate paper. 
This deals with the "physical features." It was 
originally written Feb. 13 to 21, 1884, and after 
being read as stated, it was rewritten April 23d 
to May I St. Then there was delay in having the 
map and diagrams drawn. These were originally 
in the form of large charts himg on the walls to 
illustrate the paper. They were subsequently re- 
duced to their present dimenaons by a cranpetent 
draftsman. No proof oA this paper was sent me, 
and the word corrosion was misprinted corrosion 
on page 600. 



,,;. Google 




,,;. Google 



,,;. Google 



THE UPPER MISSOURI RIVER SYSTEM 341 
Popnbr Sdanca UoaOly, Hew Twk, VoL ZZV, So. s, S«ptember 

1884. ro- 594-605- 



A I "WE Missouri River, as is well known, is the larger 
I of the two great branches which unite to form 
*'- the Lower Mississippi, discharging at its mouth 
120,000 cubic feet of water per second, while the Upper 
Missisappi discharges only 105,000 cubic feet per second. 
It is therefore itself properly the Upper Mississippi. The 
perpetually turbid character of its waters is a familiar fact 
to the ordinary reader, even if he has never seen them. 

It is proposed to state a few facts, derived from a season's 
personal observation in the valley of the Upper Missouri 
and of its nearly equal tributary, the Yellowstone, which 
may account for this condition, and serve to explain the 
peculiar form of erosion that characterizes this river system. 
The upper portion of these rivers, where they flow 
through mountain-gorges, form deep cafions, and leap over 
wild cascades, is, of course, more interesting than their 
lower portions, where the flow, though rapid, is tolerably 
uniform through valleys of considerable width and among 
low sand-bars and islands of their own creation. As a conse- 
quence of this, we find that it is this upper portion that has 
received the chief attention by writers and explorers, who 
hasten through the | duller parts of the country and 
make only a meager record of them. Another reason *"* 
for this has been that it is in the region of country about 
the sources of these rivers that the most profltable mining 
and ^ricultural enterprises have been conducted, and large 
and thriving settlements, even cities, have grown up there, 
imaided by railroad connections, and communicating with 
the civilized world by overland routes — not along the river- 
valley, but across the country from the south, uniting this 
region with the Salt Lake Basin. It is thus that Helena, 
Bozeman, Virginia City, and, to a large extent, Fort 
Benton, now a thriving town, have come into existence. 
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cut off, as it were, on the east, with the great valleys through 
which the waters of this r^on are led back to the inhabited 
parts of the country in a condition akin to unexplored. 
This was especially the case with the Yellowstone Valley 
prior to the consb*uction of the Northern Pacific Railroad. 

The Yellowstone, from its raind current of about three 
miles per horn*, its frequent sand-bars, shoals, rapids, and 
other obstructions, is scarcely navigable at all; while the 
Upper Missouri, though navigable with great difficulty in 
high water as far as Port Benton, or even to its Great Palls, 
forty miles above that point, possesses a sad history d 
wrecks, disasters, and failures. 

The Yellowstone and Upper Missouri Rivers flow in an 
easterly direction, nearly parallel to each other and at a 
distance of about one hundred miles apart, at least for the 
lower half of their course. Above the Musselshell, which 
stretches nearly across the intervening space, the country 
is more or less mountainous, the fall of the water is more 
rapid, the bottom usually gravelly or rodcy, the valleys 
narrow, and the water clear except in times of flood. Below 
the Musselshell of the Missouri and the Big Horn <^ the 
Yellowstone, nearly opposite, this Mesopotamian region 
consists of an elevated plain wholly destitute of arborescent 
vegetation. Its elevation, though not sufficient to be called 
mountainous, is considerable, and is formed by several 
distinct rises or terraces. The summit is a level pisan, and 
cont^ns large lakes or marshes in whidi wild-geese and 
other water-fowls in immense numbers breed and rear their 
young. Prom this plateau long valleys, sometimes of 
considerable width, descend to the rivers, carrying streams 
of water which, in some cases, persist throughout the year. 
The highest part, or divide proper, between the rivers is not 
central but is nearer the Missouri, which has ru^ed banks 
on its south side, with some of the featiues of the Dakota 
Bad Lands. Toward the Yellowstone the slope is gradual, 
and the terraces become lower and lower until the river- 
valley proper is reached. The right bank of the YeUowstooe 
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for most of tbis distance is similar to the right bank of the 
Missouri, and toward its mouth the country lying south 
of the river is not to be distinguished from the true Bad 
Lands of the Little Missouri adjacent to it. On the other 
band, whatever wide flats or | tow country the Missouri 
here possesses are generally to be found on the north 
or left bank of that river (see Diagram No. I). 

Without attempting a description of those strange and 
interesting mauvaises terres, which are the favorite theme 
of popular writers, I shall endeavor to give some idea of the 
process by which the valleys of these rivers have been 
f onned and of the action of the rivers within their present 
bed. It is quite evident that the entire configuration of 
the land-surface of the region has been the result of erosion, 
and distinct breaks or even low cliSs sometimes occur, 
diowing the edges of the horizontal strata. At intervals of 
f rom five to ten miles small streams or creeks fan into the 
river, often entirely dry in summer, sometimes containing 
a small quantity of perfectly transparent water, but so 
charged with alkali as to whiten the pebbles over which it 
flows, and to render its use by man or beast almost im- 
possible. These credcs, locally denominated couUes — a 
name given them by the early French explorers — ^have 
excavated valleys of different lengths and widths, and 
between these occur narrow plains, or even mere ridges. 
Of the immense volume of st^id earth and rock that has 
been brought down by the process of eroding these terraces, 
creek-valleys, etc., only a minute fraction has been retained, 
but this has been deposited near the river, forming an 
alluvial bottom of varying width. This alluvial deposit it 
is the function of the river perpetually to wear away, while 
at the same time laying down new matter, with whidi it is 
constantly charged, to take its place. The result is, that 
throughout the lower portions of these rivers, and also in 
the Missouri Valley below their jtmction, the bed of the 
river is perpetually shifting its position in the general 
valley. When we contemplate the entire history of the 



,,;. Google 



344 GLIMPSES OP THE COSMOS 

river, the valley must be r^arded as due to this process, 
and its great width relatively to that of the stream itself 
can only thus be accounted for. But, if we contemplate it 
only at a given time, as the present, the valley appears to 
consist of two qmte distinct parts, viz., the river-bed and 
the valley proper, raised above it and gradually sloping 
back on one or both sides to the foot of the first terrace. 
If, in time of low water, we compare these two parts, the 
latter will appear to be stable, while the former will clearly 
show that it is unstable. There was probably never a time 
in the river's history when these two distinct features did 
not exist much as now, though no one can say how many 
times the river may have worn away the stable portion oi 
its valley on one side while it was forming anew on the other, 
and afterward receded and carried off the last-formed valley, 
leaving its previous bed to be again filled up until it has 
regamed all the aspect of permanence which it previoi^y 
possessed. This crossing and recrossing by the river-bed 
of the general valley, proceeding simultaneously with the 
work of lateral ero^oo, have gradually lowered the valley 
to its present position and are still lowering it. In a certain 
sense this applies to all rivers and river- valleys, but nowhere 
perhaps [ cm the globe does there exist a better ocample 
from whidi to study these principles of surface erosion 
than in the Upper Missouri River system. This will be best 
seen when we cooads' a little more closely the proper bed 
of the river. 

For two or three months of each year, between March 
and June, the river is high, and this state of h^h water is 
tolerably uniform from year to year, so as to be in a manner 
normal. Supplied chieSy from melting snows at greater and 
greater altitudes as the season advances, it persists with 
only slight fluctuations until the supply is exhausted, when 
the water slowly falls to its low-water mark, where it 
remains the rest of the year with only a small amount of 
variation, because the rainfall is so light. There thus exist 
two distmct and somewhat uniform conditions of the watef , 
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each occupying its regular part of the year. Owing to this 
regularity of h^h water, the maximum bed of the river 
produced by it is somewhat uniform and clearly marked, 
while it also bears a tolerably tmiform relation to the 
deeper channel represented by the low-water state. Ex- 
amined in time of low water, this nver-bed seems to be 
three or four times as wide as the river itself. The stream, 
then, usually Sows in serpentine curves which cross and 
recroGS the bed. The bed itsdf is also crooked much as is 
the channel, only its curves are as much Icuger as it is 
wider. The whole valley is usually also winding with much 
more ample curves, and the river-bed crosses and recrosses 
it in a manner similar to that in which the channel crosses 
and recrosses the bed. The river itself generally hugs one 
of the banks of the bed, but it is always at a curve, or bend, 
such as will tend to wear the bed on the convex side and 
thus render it more crooked. The distance travrased by the 
channel in crossing from one side of the bed to the other is 
small, compared with the distance traversed while in close 
contact with the bank of the river-bed, which it is per- 
petually extending into the general valley. The reason why 
it does not constantly grow wider is, that on the abandoned 
side the surface is bang constantly raised by deposits of 
material which the water, more sluggish on this side, can 
no longer hold. As the river shifts its position in the valley, 
a strip of land of varying width is formed each year to be 
gradually assimilated to the permanent valley (see Diagram 
No. II). 

If, now, we take the more general view and r^ard the 
entire valley as one homogeneous product, we can better 
study the process by which it has been formed. Beginning 
with the channel of the river we shall find that, except 
where crossing the bed, its cross-section presents a Sgare 
approaching more or less closely to a right-angled triangle 
with the right angle at the bottom, or deepest place. One 
side will then be formed by a steep wall or bank, which 
may become perpendicular above the surface of the water. 
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but is not usually so below. The other side of the triangle 
represents the general bottom of the river, which gradually 
grows more sh^ow toward the remote side of the river-bed. 
^^^ I At the deepest point, fresh erosion or cxirrasion is 
taking place, while the steep bank adjacent is bong 
rapidly worn away (see Diagram No, III), 

The features to be described can only be satisfactorily 
observed in time of low water. The bank above the river 
on the deep side is then generally very high, often rising 
perpendicularly twenty feet or more above the surface of 
the water. This high bank, thus exposed to the view of the 
navigator in the river, affords a most excellent opportunity 
of studying the manner in which the material composing 
the general valley has been deposited, the various agencies 
that combined to form the deposit, and the approximate 
time required for the accumulation of a given thtplfnpsw of 
this alluvium. 

These walls of lOOse earth are always very conspicuously 
stratified, the layers having various thidmesses and differ- 
ent colors. As many as a dozen distinct strata can usually 
be seen, often very definitely marked off from one another. 
The color of these lasrers enables the observer to determine, 
with considerable certainty in any case, whether it was due 
to a wash from the neighboring hills, whose color can be 
directly compared, or to a deposit from the river itself, 
brought in time of fiood from points higher up, or, as is 
often the case, from vegetable mold which long immunity 
from disturbance has allowed to accumulate. Some idea 
of the time occupied in the total deposit may be formed 
from the presence of forests of Cottonwood {Populus moni- 
lifera. Ait.) which line the river. These trees are sometimes 
of great size, measuring three or four feet in diameter, and, 
although the Cottonwood is a rapidly growing tree, there 
can be no doubt that many of the trees are two or three 
htmdred years old. But the mere presence of these forests 
standing upon the surface of the latest stratum of the 
general valley is by no means the only time-measure we 
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have. A careful observer, though merely walking among 
them, might perceive that some of them have their bases 
buried to some little depth with alluvial earth or vegetable 
mold. This fact, which would escape any one who was not 
specially looking for evidences of it, becomes striking when 
the edges of the strata are viewed from the river. 

As tjie river wears away the previously formed deposits 
of its valley, it at length approaches the portion that has 
had time to become covered with these forests. Undaunted, 
it attacks this portion also, and begins the work of felling 
the trees. Their roots are I^d bare, the solid earth on which 
they have stood for ages is swept away, and one after 
another these ancient giants succumb to the rapacity of the 
waters, and fall powerless into the raging current. Every 
step in the process by which this result is accomplished 
may be seen by watching these eroded banks while floating 
down the stream. The river, as it passes one of these 
doomed forests, is choked with sn^is, throt^h which the 
sui^i:^ waters roar, and among which it is extremely 
difficult and often dai^erous to guide a boat. These snags 
are of all | ages, from the old "sawyers" that have , 
bowed before the current with rhythmic regularity 
perhaps for centuries, to the freshly-felled monarchs still 
bearing their green leaves of the season. 

But the fact of chief interest is the presence of trees on 
the brink of these eroded walls, whose still living and 
healthy trunks are laid bare to a depth of several feet 
below the present surface of the ground. Id some cases the 
subterranean portion occupies as many as four or five feet 
of the base of the trunk, descending tbrot^h a number of 
distinct strata. But even at much greater depth there are 
frequent and unmistakable reUcs of ancient forests long 
since destroyed, or, as it were, buried alive. At depths of 
ten or twdve feet below the present surface, old stumps, 
with roots and remains of trunks, are brought to light by 
the inroads of the river. The trees which these represented 
must have been buried deeper and deeper, in the same man- 
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ner as existing ones are proved to be undergoii^ burial, 
until, unable longer to perform the functions of circulation, 
they died, and all decayed except these deeply buried 
parts. Sometimes even these are gone, and naught remains 
beyond a reddish stain against the vertical wall to mark 
the spot where once there flourished upon the then sur- 
face of the valley a large and healthy tree (see Diagram 
No. IV). 

The method thus far described of studying the mode of 
formation of the river-valley Is that of analysis — the obser- 
vation of the action of the water in disintegrating it. But 
we may also employ the method of synlkesis, and study the 
manifest process of valley-building which takes place simul- 
taneously. The river is always loading up on one side, 
and unloadii^ on the other. The deepest part of the river 
near the high banks, as it sweeps round the great bends, is 
also the swiftest. The current grows slower and slower in 
the direction of the opposite shore, and at the same time the 
water grows more and more shallow, until at last a sand-bar 
is reached gradually lisiag out of it. If this proves to be 
the mainland, the case is simple, and we will first consider 
this simple case. This sand-bar was formed at the last 
period of high water in the spring and early summer. It 
therefore consists of sand only, without vegetation. It may 
have a width of flf ty or a hundred feet when it ceases, and 
a distinct rise occurs, with a little terrace of sand, thickly 
covered with seedling willows, all belonging to one species 
{SaHx longifolia, Muhl.), and bearing no other vegetation. 
The sand is still damp, being saturated with water from the 
river. This land is two years old. A short distance farther 
back another simi ar terrace is reached, bearing a thicket 
of this same w 1 ow but it is now two to four feet high, and 
fruit-bearing. The land is here three years old. Another 
remove brings us to a third terrace, having larger willows 
and some other vegetation, such as is not injured by periodi- 
cal floods flowing over it. This four-year-old soil is darker 
in color and firmer. It may complete the river-bed proper. 
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or there may be still another terrace. As we recede from 
the river, these old river-bed marks become [ grad- -^ 
ually obliterated, and the valley seems to slope away ^^ 
with a geotle upward curve to the foot of the lowest hills. 
As soon as we are fairly out of the present river-bed the 
litUe willow gives way entirely to a large one {Salix cordata, 
Marsbalt), popularly known as the diamond willow. This 
species often grows very dense and in large clumps, forming 
an almost impenetrable thicket. It monopolizes the soil, 
and renders approach to the river difficult. It is at a point 
St U more remote that the growth of cottonwoods begins, 
and these may form a belt half a mile to a mile in width. 
From the outer edge of these cottonwood-forests the plain 
commences, and stretches back, not only across the re- 
mainder of the valley, but far away in an uninterrupted sea 
of grass, until another river system is reached (see Diagram 
No. III). 

Such, in its general outline, may be conceived to be the 
normal character of the Missouri and Yellowstone Rivers 
after they pass the mount^nous part of their course and 
enter the portion where wide valleys prevail. But there are, 
of course, many deviations from this normal type. The 
fires may have destroyed the cottonwoods and willows that 
line the river and occupy most of its bed, and an unbroken 
plain may extend down to the sand-bais upon its banks. 
These sand-bars may form islands around which quite 
brisk currents flow even in the dry season. Sometimes, as at 
Spread-Eagle Bar, on the Missouri, a number of such bars 
occur, with shallow currents between them, wearing them 
away along clean-cut faces, and shifting their position 
from place to place, giving great width to the river. Large 
islands are often formed, which have accidentally escaped 
the denuding process, and, being beyond the reach of fires, 
become covered by a heavy growth of timber. Sometimes 
the bed of the river lies between two similar high banks, 
more or less central in the valley, showing that, instead of 
continuii^ to approach the bluffs on one side, its erosive 
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action has from some cause been arrested or reversed. In 
such cases there is occasionally found a nearly equal current 
gainst each bank, but usually, even here, the main channd 
is snug against one of the walls, which it is rapidly canyii^ 
away, while the opposite wall has an ancient or obsolete 
appearance, with shoals or bars at its base. Of course, the 
entire configuration of the country is modified by the 
occurrence at short intervals of tributary streams with their 
valleys. These streams, in spring, contain considerable 
water; but, throughout the summer and autumn, most of 
them are perfectly dry, at least at their p(Mnt of junction 
with the river, whatever water they receive from rains or 
springs being evaporated in their pa5s^;e across the arid 
plains. One is greatly astonished to find no water, or only a 
rivulet, at the mouths of what are called rivers, and which 
drain hundreds of square miles of country. 

But the Missouri and Yellowstone themselves never go 
dry. They are large and rapid streams at the dryest seascHis 
of the year, and their turbid waters surge past like a resist- 
, less tide. They wear down their | valleys by slowly 
crossing and recrossing them, like a turner's chisel. 
Once at their limit on a given side, they may be imagined 
to halt and turn bade. The form of the bottom is changed 
and the point of greatest activity transferred from one 
side to the other; the sand-bars are first removed, and then 
the willow-belt is carried away; next they attack the forest 
of cottonwoods, and merdlessly sacrifice these; still un- 
daunted, they invade the higher parts of the valley, wear- 
away wide stretches of plain, and slowly march up to the 
foot of the adjacent hills and mountains, which they also 
attack and undermine, until, checked by the increasing 
quantity of dibris, and driven back by the very magnitude 
of their own trophies, they beat a retreat, only to repeat for 
the thousandth time the process which we have thus 
hastily sketched. 
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177. LGovemment Support of Irrigation 
Works in the West] 

History. — Written at the request of the editor, 
as an editorial apropos of the next paper, July 23- 
24, 1884. 

Sd«nc0, N«w ToA, Ted. IV, Ro. 83, Ang. 39, 1884, pp. is&-i50' 



THE necessity of irrigating extensive tracts oE the west 
has taught us that irrigation has its advantages. 
The crops raised under it are not only larger, but 
TOOK reliable, than those of districts where irrigation is 
not considered necessary. It is somewhat as though the 
farmer could control the amount and frequency of rainfall, 
and it shows, that, in countries where the rainfall is abun- 
dant, it is distributed in a manner that comes far short <^ 
the best. In some parts of the west there is water enough 
for irrigating purposes, but it flows in large rivers which it 
would require great expense to turn upon the land. The 
Upper Missouri and YcUowstone rivers belong to this dass. 
They flow through arid but otherwise fertile districts. 
They are large and permanent streams, and it seems a 
calamity that they should be allowed to run iamva to 
waste. 

The suggestion of a contributor in another column, that 
the government take time by the forelock, forestall mo- 
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nopoly, and lead population mto this sectioQ by establish- 
ing gigantic irrigating-works for the utilization of tfai<i 
valuable water, is not so wild as many of the schemes that 
actually have been put through Congress ; as, for esample, 
the Pacific railroad schemes. Is agriculture any less im- 
portant than commerce? Yet it seems as though, in this 
chiedy agricultural country, it is the only interest that is 
unable to obtain a hearing. It has not even a cabinet 
officer to represent it. To judge from the space assigned 
to it at the Centennial exhibition, as compared with that 
devoted to war, for example, one would have supposed 
that war was the leading occupation of Americans, rather 
than ^rioilture. The question of irrigating the arid but 
irrigable portion of our public domain is destined to 
I become a leading one in the near future; and our 
statesmen will do well to b^in soon to give it their thought- 
ful attrition. 
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178. Irrigation in the Upper Missouri 
and Yellowstone Valleys 

HSstoxy. — Written Feb. 20-21, 1884; rewritten 
May 16-23, 1884. (See No. 176, supra, p. 340, where 
the full history is given.) I need only remark 
here that this was about the first appeal that was 
made for the conservation of the water resources 
of the West. The Geological Survey established a 
Reclamation Division, tiiough at a much later 
date, and large appropriations have been made for 
carrying on the work of systematic irrigation, but, 
so far as I am aware, the region here in question 
has thtis far remained untouched, though there are 
some recent projects looking towards it. 

lUd, pp. 166-168. 



IN eroBean% the great plains over the Unioo Pacific 
railroad, through Nebraska and Wyoming, or over 
the KaniHis division through Kanffas and Colo- 
rado, one is struck not only by the aricUty of the coun- 
try, but also by the fact that no streams of water exist 
there, adequate, if completely utilized, to irrigate any 
consideTable part of that immense area. Oae is also struck 
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by the monotony of the physical features, the absence of 
mountains or hilly areas, as well as of timber. The possibil- 
ity of settling this vast region seems very remote; and 
only the discovery of some new and as yet untried method 
can prevent these plains from constituting, for ages to 
come, the great natural barrier between the east and the 
west, — a barrier far more complete than that furnished by 
the Rocky Mountains themselves. 

This condition exists to a greater or less extent as we go 
southward, though the direction of this belt of uninhabitable 
country lies somewhat to the west of south. Before I had 
seen Dakota or M(»itana, I feared, when reflecting upon 
these facts, that such a belt might extend northward also, 
and thus, as it were, actually divide the United States into 
two sections, marked off from each other by a permanent 
physical obstruction. This problem seemed to me of the 
utmost importance, for it is the remote future that must be 
considered; and if the country has proved capable of so 
nearly dividing upon an east-and-west line, where there 
does not exist a ^gle natural feature to render the two 
sections distinct, what might not be apprehended at some 
future day, when sectional differences arise between the 
east and the west, if cut off from each other by an unin- 
habited desert five hundred miles in width? 

It was therefore with spedal interest that I studied the 
northern extension of this belt. The fact that the isohyetals 
actually curve eastward, i. e., that the predpitatioa is less 
as we go northward on a given meridian, led me to suppose 
that the difficulties would not diminish. It is certain, 
however, that the decreased evap<mition, due to the re- 
duced temperatures of the more northern parts of the dry 
belt, much more than compensate for the difference of 
rainfall. It is, moreover, currently believed by the inhabi- 
tants of these more northern districts, that the atmosphere 
is constantly kept somewhat moist by the influence of the 
Pacific coast and the Upper Columbia region. A short 
sojoum on the Upper Missouri and Ydlowstone Rivers 
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convinced me of the accuracy of this view. The general 
movement of the atmosphere is from west to east. The 
mountains to the westward are not high — at least, except 
at isolated pdnts,— 'and do not, therefore, suffice to con- 
dense all the moisture that passes over them. Near the 
sources of these streams, as at Bozeman, crops are raised 
without irrigation, whenever they can withstand the frosts, 
although the rainfall is there only sixteen inches per annum; 
and the same is true for eastern Dakota, with no greater 
predpitation. It is also a matter of record, that the 
temperature on this latitude diminishes toward the east, 
and that colder weather prevails in Minnesota than in 
Dakota, and in Dakota than in Montana. The people 
attribute this to the occurrence of what they denominate 
"Chinook winds;" i. e., winds laden with moisture, and 
moderated in temperature from the warmer regions of the 
Pacific slope. 

Notwithstandii^ this, it must still be confessed, that, 
for all the lower parts of this region of country — the proper 
valleys of these rivers — irrigation is essential to successful 
agriculture. All statements to the contrary are inspired by 
interest, usually by the railroad interest, which hopes 
thereby to increase travel, A number of instances of this 
came to my notice, one in particular, in which a resident 
who bad published such a statement in a railroad circular 
was found reaping a field of unfilled oats, six inches high, 
to be stacked for fodder. 

Is this country, then, inhabitable, 1. e., capable of sus- 
taining a population? No one will deny that it now pos- 
sesses advantages for stock-raising; but a country which is 
only fit for flock and herds can never have sufficient popula- 
tion to give it importance in a state. A mining region may 
attract enough inhabitants to become somewhat influential, 
and will remain so as long as the mines continue to yield. 
But the only permanent and reliable baas of population is 
agriculture. It is not necessary, however, that all the land 
be devoted to agriculture: in fact, it really needs that only 
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B small portion <^ the soil be actually under the plough to 
support comfortably a region in which other operations 
can be carried on in parts not adapted to agriculture. If 
that portion of the Upper Missouri and Yellowstone valleys 
which lies between the river and the first general rise or 
terrace, including the valleys of the numerous couUes, or 
creeks, that Sow into it as far as the same levd would 
extend, could be adequately irrigated, this area would 
furnish an agricultural basis, sufficient, with the great 
, stock-raising region that lies back of it, to | guarantee 
the ultimate settlement of the country to any re- 
quired degree of density. I speak of the valleys of these 
rivers, because it is along these that railroads are either 
already constructed, or are soon to be constructed; and 
also, because, whatever may be the case elsewhere, a large 
part of these valleys far above the flood-line is alluvial in 
character, and highly fertile. 

Now, in comparing this region once more with that of the 
Upper Platte, whether with the south fork in Colorado, or 
with the north fork in Wyomii^, one great distinguishing 
fact of the utmost importance presents itself. This fact 
is, that while, if every drop of the water that flows in the 
Platte and its tributaries could be turned upon the land, it 
would only irrigate a small fraction of its own valley, we 
have in the Missouri and Yellowstone, even in August, a 
vcdtmie of water large enough, if economically applied to 
this object, to convert the whole of the arable land lying 
adjacent to them into a rich agricultural region. 

Major Powell and his able assistants have carefully cal- 
culated the relation of water-supply to irrigable territory ; 
and they come to the conclusion that in Utah a flow of one 
cubic foot per second will irrigate one hundred acres of 
land. If this should prove a low estimate for Utah, where 
evaporation is so rapid that it dries up large rivers almost in 
their course, it would certainly be ample in the region of 
Chinook winds. 

The volume of water carried by the Upper Missouri and 
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Yellowstone for that part of their course of which we are 
speakiiig has not been definitely ascertained. The average 
annual discharge of the Missouri River at its mouth was 
determined by Humphreys and Abbott at 130,000 cubic 
feet per second. A measurement was once taken at the 
source of the Upper Missouri, i. e., at Three Forks, at a 
ttme when the river was found to be four feet below high 
water, and eight inches above low water, when the volimie 
was found to be 8,541 cubic feet per second. Between these 
two great extremes we are compelled to estimate for our 
present purposes. Perhaps 50,000 cubic feet per second 
would not be an excessive estimate for the volume of the 
Missouri below the mouth of the Yellowstone; or, assuming, 
as is claimed, an equal volume for each branch, 25,000 feet 
each for the two rivers above their junction. The calcula- 
tion should not be based upon low water, ance little use 
can be made of water in August and September, when the 
rivers are lowest; while it is in May and June, when the 
water is still high, that irr^atioc is chiefly required. 

Each of these rivers, could all their water be utilized, 
. would irrigate, at the above estimate, 2,500,000 acres, or 
nearly 4,000 square miles. This average would hold for 
points higher up; since the supply of these streams from 
their tributaries scarcely exceeds the evaporation, and the 
Missouri is not much larger at Fort Union than at Fort 
Benton. The distance between these points, by the wind- 
ings of the river, is 669 miles. If the valley of this river 
could be irrigated to a width, on an average, o£ two miles, 
this would make, at the most, less than 1,400 square miles 
of surface. This, however, would be reduced in many 
ways. The smaller curves would be straightened. Much 
of the way the valley is narrow, and for long stretches, 
especially in the upper portion, it is reduced to a mere 
cafion: 1 ,000 square m'les, or 640,000 acres, would be a lai^e 
estimate for this portion of the Upper Missouri, which 
certainly would not require more than half of the available 
water. The same would be true of the Yellowstone; and 
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thus, after thoroughly irrigating their own valleys, these 
great rivers might, should this be found practicable, furnish 
large quantities of water, to be conducted from points near 
their devated sources to other outlying fertile tracts, which 
would also become the centres of a wide-spread and thrifty 
population. 

To this scheme, I am aware, many minor objections may 
be raised, such as the destruction of navigation, about 
which there would be differences of opinion, but especially 
respecting the method by which it could be put into prac- 
tice. This latter question, neglectii^ all details, we may 
now briefly consider in its most general aspects. 
A It is in the nature of things, that the settlers themselves 
of the districts in question can never carry out this extensive 
sjrstem of irrigation. To be made a practical success, it 
would require an inunense outlay of capital. The few who 
will go there, knowing that no such system exists, could 
never afford to inaugurate it. The effect of its not being 
done must be to prevent its ever being done: therefore, 
jjunder the ordinary laws of supply and demand, it can never 
ix accomplished; yet no one in this age of great engineering 
enterprises will deny the physical possibility of such a 
scheme. jj Scarcely any one, probably, could be found to 
question its importance. It must be clear to all, that, if the 
means of readily irrigating these lands existed, that country 
would be rapidly filled up by a thriving agricultural popula- 
tion, which would bring after it its customary triun of 
civilizing agencies. | And the political-economist knows 
that this means increase of national wealth, while the 
statesman sees in it eohaoced Datiooal stability and power. 
Yetfby the natural method on which dvilization advances, 
the conditions to this much-needed settlement can never be 
secured. 4 

Notwithstanding this, I believe this end will yet be 
reached. ,The human race is rapidly outgrowing the 
natural or genetic method. There is another method, 
scarcely as yet recognized by the political-economists,^ut 
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which is being more and more resorted to by enlightened 
men tor overcoming such great physical obstacles to the 
attainment of clearly-perceived advantages. ^ This is the 
method of foresight, or calculation. Individuals employ it 
for the attainment of both private and public ends^^ Capi- 
talists combine, and lead civilization into regions it would 
otherwise never have penetrated. It is very probable that 
a gigantic irrigating company will some time be formed, 
which will, by degrees, accomplish more or less satisfactorily 
the desired object.! But, in such case, great evils are likdy 
to result^i^vils analogous to those that have arisen from 
permitting great corporations to construct much-needed 
transcontinental lines of railway. An immense irrigation 
monopoly would inevitably grow up, which would largdy 
neutralize the benefits derived from the project. Settle- 
ment would be impeded by excessive water-rates; and 
endless litigation, and confiicting I^al decisions, would 
constantly deter population, and jeopardize industry. 

A far better plan would undoubtedly be state action. If 
the territory of Montana possessed the means to imdertake 
such a scheme, it could scarcely fail to prove highly remu- 
nerative at the end of a certain period. But here same sudi 
an obstacle exists as in the case of mere spontaneous settle- 
ment. Not until these tracts are already well-peopled will 
the territory possess the means of inducing settlement ; and 
we have again a ' vicious circle,' which ends where it begins. 

The only imobjectionable plan, as it seems to me, is 
natiottai acUon.«.The nation is the largest of all capitalists, 
and, at the same time, has no tendencies towards monopoly. 
IE we could obtain the same degree of collective foresight 
in the general government as exists in the average capitalist, 
nothing could be easier than for the United States; acting 
as a corporation that seeks only its own interest, not only 
to secure the particular end of which we are now speaking, 
but to develop its own resources, and increase its wealth and 
prosperity in numberless other directions, by the ordinary 
exercise oi such foresight^ . 



,,;. Google 



360 GLIMPSES OF THE COSMOS 

The present case seems to be one in vhich the nation has 
a special interest, rendering it peculiarly fitting that it 
should extend its aid. • It is of the utmost importance as a 
matter of national security, and of immunity from dangers 
which no statesman can foresee, that the rapidly-growing 
west, with its peculiar interests, be cemented as speedily 
and firmly as possible to the east; and nothing can so 
^ectually secure this end as to make the population of 
the entire Union an unbndcen phalanx from the Atlantic 
to the Pacific. 
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179. Mind as a Social Factor 

WsAoTj. — Outlined Nov. 23 to Dec. 23, 
1883. Read before the Anlliropological Society of 
Washington. Feb. 19. 1884 (see No. 19S). Re- 
written March 4-26, 1884, and sent to Mind on 
the 27th. On April 22, 1884, 1 received an invita- 
tion to come to Baltimore and read a paper before 
the Metaphysical Qub of Johns Hopkins Uni- 
veraty, of which Dr. G. Stanley Hall was president. 
I had nothing ready but the rough draft of this 
paper, but I accepted the invitation and read the 
paper. This paper was reprinted entire in the 
CUvdand Citisen, under the title: "Mind as a 
Social Force." 

Wsd: ■ Qnarteriy Joonal of Psrcholocy and Phfloaopliy, London, 
T^ IX, Ho. 361 OctobV) 18S4, n- 5t3~973i Heprinti p. i-ii; 
Tbe ClereUnd CMstat, CleveUnd, Ohio, VoL I, Ho. 4 [Old Series, 
Tid. IV, Ho. 104I, reb. so, 1891, p. i ; No. i Iiosit Pob. 27, 1891, p. i. 



AFTER many centuries of exduave study of the 
soul, the thinkers of the world turned their 
attentitm for some centuries more to the study 
of the iotdlect. During aU this time, the true inSu- 
361 
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ence of mind as a sodal factor was left quite out of view. 
At last there rose up the scientific philosophy which 
essayed to explain the nature of mind. Its d^tendence 
upon organisation in general and upon brain in particular 
was proved by scientific experimentation, and the domain 
of metaphysics became that of psydidc^y. Mind was 
shown to be a function of body and psychology became a 
department of biology. Man has now taken his true posi- 
tion in the animal world as a product of developmeot. 
Brain, which alone raises him above other animals, has 
been developed in the same manner as the other anatomical 
characters. The brain is the organ of the mind, its physical 
seat and cause. ^Miod is therefore a natural product of 
evolution^and its achievements are to be classed and studied 
along wiui all other natural phenomena. Such is the 
scientific conception of mind. 

The modem scientist places all objects in the midst of an 
infinite series of antecedents and consequents. Organic 
fom^ as well as inorganic must take their places in this 
series — the animal no less than the plant, the man no less 
than the beast. Mind itself is a link of this endless diain. 
Its activities coflsist in the transmission of the properties 
of its antecedents to its consequents. The quantity of force 
in the universe is constant. No power can increase or 
diminish it. All attempts on the part of the creatures of 
this constant and unchangeable force to modify its normal 
effects are not less vain because such creatures happen to 
have acquired the faculty of obs^*ving the changes going 
on in nature. 

I^The protracted study of nature's jwocesses leads to 
admiration of them, and the bdief has become prevalent 
that they are not only unalterable but also in some way 

^ necessarily beneficent. | Nature has made great pro- 
, \^ gress in developing organised beings and is assumed to 
be still working in this direction. The natural method 
is always the tme method, and to find it out is the aim <^ 
all scientific investigation. Out of this earnest and laudable 
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strife to discwver the true method of nature has grown, ■ 
logically enough, the assumption that when found it must 
be something of great worth. It is commonly supposed 
that the highest wisdom of man is to learn and then to 
follow the ways of natiire.Jj Those dissatisfied people who 
would improve upon the natural course of events are 
rebuked as meddlers with the unalterable. Their sjrstems 
are declared Utopian, their laws bruta fulmina. All efforts 
in this direction are held to be tri^ng and are stigmatised 
as so many igniu'ant attempts to nullify the immutable 
laws of nature. 

This general mode of reasoning is carried into all depart- 
ments of human hfe. 

^ In government every attempt to improve the condition 
of the state is condemned and denounced^ Curiously 
enough, here the claim Is illogically made that such meas- 
ures are harmful. In fact, unfortunately for the whole 
theory, they have often been proved to be so. But this, of 
course, proves their efficacy. This glaring inconsistency is, 
however, overlooked, andj^vemment is implored, not to 
adopt wise and successful measures, but to refrain &om 
adopting any, to let society alone, and thus allow the laws 
of nature to work out their beneficent result&l 
■ < In commerce and trade absolute freedom is insisted upon. 
Free trade is the watchword of this entire school. The laws 
of trade, they maintain, are natural laws. As such they 
must be better than any human rulesj And here again we 
find them insisting that regulation is injurious to trade, 
although it is at the same time declared to be nugatory, 
lln social aSairs these doctrines are carried to their 
oTtreme logical outcome. The laws of nature as they mani- 
fest themselves in society must be left wholly untouched. 
The passions of men will neutralise and regulate themselves. 
Competition can be depended upon to correct abusesk The 
seller must be allowed to exaggerate and misstate the 
nature of his wares. This has the effect to sharpen the wits 
of the buyer, and this develops the brain. To dilute. 
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adt:!terate, or even poison food and medicine for personal 
gain is not objectionable, since the destruction thereby 
of a few unwary consumers only proves their unfitness to 
survive in society. As in general commerce, so in private 
business, competition must be free. If a dealer, by selling 
at a loss, can hold out until all his competitors have been 
driven from the field, in order then to recover more than 
his losses by the monopoly he will enjoy, his right to do 
this must not be questioned. Ut is under such conditions 
and by the aid of such disdpine that man and society have 
developed^ 

/ Education must be that of exg^egce. EJiowledge must 
*t be I gained by efforts to avoid the consequences of 
, , ignorance already felt. The intellectual development 
of the child must be an epitome of that of the race. 
It is thus only that nature operates J and surely nature is 
greater and wiser than man. 

lAtl schemes of social reform are unsdentificj Public 
diarities tend to bolster up unworthy elements in society 
that nature has declared tinfit to survive. Temperance 
reforms tend only to abridge individual liberty — ^for even 
the liberty to destroy one's self should be respected. Philan- 
thropy is zeal without knowledge, while humaoitarianism 



. \^ This general class of views antedated by many years the 
publication by Spencer and Darwin of their formulated 
doctrines of the "survival of the fittest" and "natural 
selection." But it cannot be denied that these doctrines, 
supported as they were by facts &esh from nature, have 
greatly strengthened this habit of thought. Nature's 
method is now much better known than formerly, and it is 
now well understood that an utterly soulless competition 
constitutes its fundamental characteristic. Surely man 
cannot go astray in following in the footsteps of nature. 
Let him learn from the fin imal world. He has descended 
from some of the humble stocks which he is now studying. 
Nature's plan has raised him from the condition of a beast 
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to that of a rational being. It has created and developed 
society and civilisation. Unless tampered with by "re- 
formers " all the operations of society would be competitive. 
Competition is the law of nature out of which progress ■' 
results./ Sociology, as its founder insisted, must be based 
on biology, and the trae sociologist must understand this 
biologic law. J Those who propose to apply methods to 
society which are opposed to the methods of nature are 
supposed to be ignorant of these fundamental truths and 
are called empiricists, "meddlers," and "tinkers''^ 
'^ Such, I say, is the tenor and tendency of modem scientific 
thought. I do not say that all scientific men hold these 
views. I merely maintain that leading ones have formu- 
lated and inculcated them as natural deductions from the 
established facts of science, and that the pubUc mind is 
rapidly assimilating them, while scarcely any attempts are 
beii^ made to chedc their advance.' 

Is there any way of answering these ai^uments? Can the 
ioiss«/(wre doctrine be successfully met? That all attempts 
to do this have been timidly made cannot be denied. That 
these have been few and feeble is equally certain. While 
there has existed in the minds of many rational persons a 
vaguesenseof | some hidden fallacy inall thisreasoning, „ 
none have felt competent to formulate their objections , , 
with sufficient clearness and force to warrant pitting 
them against the resistless stream of concurrent science and 
phQosophy of the nineteenth century. JIThere has, however, 
been developing of late a more or less marked apprehension 
with regard to the possible consequences of this mode of 
thought. The feeling is distinct in the best minds, and to a 
1 large extent in the public mind, that the tendency of mod- 
I em ideas is nihilistic. It is clear that if they become uni- 

■ The Bodal philosophy of Mr. Herbert Spencer possesses this tone 
thiDaghout, and his disciples, particularly in America, delight in going 
even farther than their master. The most extreme statement of the 
laissnfairt doctrine known to me is that of Prof. W. G. Sumner, in hia 
recent worV SocUU Oaaet, 
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versally accepted they must work stagnation in society. 
i The laissezfaire doctrine is a gospel of inaction, tiie scientiiic 
creed is struck with sterility, the policy of reigning all into 
the hands of Nature is a surrenderj 

But this recognition is by no means proof that the preva- 
lent opinions are false. At best it can only suggest this on 
the ground that true doctrines should be progressive. But 
this would be a petitio principii. Nature is not optimistic, 
still less anthropocentric. For aught we know, the laws of 
nature are such as make a recognition of strict scientific 
truth a positive barrier to social advancement. The argu- 
ment we have been considering must be refuted, if at all, 
by legitimate coimter-argument. 

The present attempt to meet some parts of this argument 
is made in full consciousness of its strength as a factor in 
modem thought'and with due deference to the great names 
that stand committed to it./ The scientific facts which its 
defenders have brought to lis support are, in the main, 
incontestable. To answer by denying these would be to 
abjure science and deserve contempt. The method of 
nature has been correctly interpreted. The doctrines of the 
survival of the fittest and natural selection are perfectly 
true doctrines. The law of competition is the fundamental 
law. ^It is unquestionably true that progress, not only in 
primary organic development, but also in society, has 
L resulted from the action of this lait^ 

After conceding all this, the attempt, notwithstanding, 
to stem the tide of modem scientific thought must, indeed, 
seem a hopeless one. At the outset it must be frankly 
acknowledged that if the current views are unsound the 
fault is not chargeable to science. If there is any defect 
it must lie in the inferences drawn from the facts and not in 
the facts themselves. To what extent, then, is the laisses 
faire doctrine, as defined and popularly accepted, an infer- 
ence? j^If the method of nature is correctly formulated by 
that doctrine, wherein lies the fallacy when it is applied to 
man and to society? J 



nisiti.cdDy (Google 



567 

[5] 



MIND AS A SOCIAL FACTOR 367 

In order to grapple at once with the whole probtem let me 
answer these questions by the open charge that]the modem 
scientific philosophers fail to recognise the true value of the 
psychic factor. Just as the metaphysidans lost their bear- 
ings by an empty worship of mind and made philosophy a 
playtlung, so the modem evolutionists have missed their 
mark by degrading [ mind to a levd with mechanical 
force. They seem thus about to flii^ away the grand 
results that the doctrine of evolution caimot otherwise 
fail to achieve. \ Far be it from me to appeal to the prejudices 
of the enemies of science by casting opprobrium upon 
scientific deductions, but when I consider the tendencies 
which are now so unmistakable, and which are so certainly 
the consequence of the protracted study, on the part of 
leading scientists, of the tmquestionable methods of nature, 
I think I can, though holding precisely opposite opinions, 
fully sympathise with Carlyle in characterising the phi- 
losophy of evolution as a " gospel of dirt". 

But I need not longer dwell upon the blighting influence 
of this construction of the known taws of nature. Let us 
approach the kernel of the problem. 
^The laissez fain doctrine fails to recognise that, in the 
devdopment of mind, a virtually new power was introduced ', 
into the world. To say that this has been done is no start- 
ling announcement. It is no more than has taken place 
many times in the course of the evtdution of living and 
feeling beings out of the tenuous nebulfe of space. yFor, 
while it is true that nature makes no leaps, while, so long 
as we consider their beginning, all the great steps in evolu- 
tion are due to minut ^ increments repeated through_yast 
peri ods, still, when we survey the whole fidd, as we must 
do to comprehend the scheme, and contrast the ettremes, 
we fin d that nature has been making a series of enormous 
s^id^i^^d reaching from one plane of development to 
another.'' It is these independent achievements of evolution 
uaMhe true philosopher must study. I 

Not to mention the great steps in'lhe cosmical history 
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of the solar system and of the earth, |we must r^ard the 
evolution of protoplasm, the " physical basis of Ufe, " as <Hie 
of those gigantic strides which thenceforth completely 
revolutionised the surface of our planet. The development 
of the cell as the unit of (K^anisation was another such 
stride. The origin of vertebrate life introduced a new 
dement, and the birth of man wrought still another trans- 
formation. These are only a few of nature's revolutitms j 
Many more will suggest themselves. And although, in no 
sin^ one of these cases can it be said at what exact pdnt 
the new essence commenced to exist, although the develop- 
ment of all these several expresaons of Nature's method of 
concentrating her hitherto diffused forces was accomplished 
through an tmbroken series of minute transitional incre- 
ments continued through eons of time, still, it is not a whit 
less true thal2,fach of these grand products of evolution, 
when at length fully formed, constituted a new cosmic 
energy, and proceeded -to stamp all future products and 
processes with a c^iaracter hitherto wholly unknown upcm 
the globej 

/It is in this sense, and in this only, that I daim the 
development of mind — of the thinking, reasoning, invent- 
ing faculty of I the human br^un — as another, and one 
of the best marked, of the great cosmic strides that 
have characterised the course of evolution and belong 
to the legitimate methods of naturej 

It is, for example, only to a limited extent and in the 
most general way that we can apply the same canons to the 
organic as to the inorganic w<H'ld. It is usually, but falsely, 
supposed that the student of biology need know nothing of 
physics, the assumption being that they have nothing in 
common. While this error is fatal to all fundamental 
acquaintance with the laws of life, it well illustrates the 
immensity of the advance from one realm to the other. 
The same could be said, in varying d^rees of obviousness, 
of every one of the ascending steps to which reference has 
been made. I freely admit that the theologians and meta- 
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physidans conunit the most fatal error in treating the soul, 
or mind, as independent of the body, but this enormous 
fallacy is scarcdy greater than that o^he modem evdution- 
ist^who, finding out their dependence,£gnore8 the magnitude 
oTche step by which mind was made a property of body, ' 
and proceeds as though no new factor had entered into the 
world.J 

But all this may be regarded as mere generality. Let us 
come to something more specific. _ 

It has always been a marvel to my comprehenaon that 1 
wise men and philoeophers, when smitten with the specious 
bgic of the laissa faire school, can dose their eyes to the 
most obtrusive fact that dvilisation presents. In spite of 
the influence of philosophy, all forms of which have thus 
far been negative and nihilistic, the human animal, with 
his growing intellect, has still ever realised the power that 
is vouchsafed through mind, and has ever exercised that 
power. Philosophy would have long since robbed him of it 
and caused his early extermination from the earth but ior 
the persistence, through heredity, of the impulse to exercise 
in self-preservation every power in his possession ; by which 
practice alone he first gained his ascendancy ages before 
philosophy began. 

The great fact, then, to which I allude is that^in spite of ' 
all philosophy, whetha* mythologic, metaphysical, or natu- 
ralistic, declaring that man' must and can do nothing, he 
has, from the very dawn of his intelligence, been transform- . 
ing the entire surface of the planet he inhabits. No other 
aniTrml performs anything comparable to what man per- 
forms. This is solely because no other possesses the , 
developed psychic facultyj 

If we analyse mind into its two departments, sense and 
intellect, we shall see that it is through this latter faculty 
that these results are accomplished. If we inquire more 
closely into the mode by which intellect operates, we shall 
find that it serves as a guiding power to those natural forces 
with which it is acquainted (and no others), directing them 
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' into chaimels of human advantage. If we seek for a sing^ 
^ term by which co characterise witii predsicHi the nature 
J , of this process, ^e find this in Imiea j li(m.J_Ths essea- 
' ' tial characteristic of all intellectual action is inventioii. 
Glancing now at the ensemble of human achieTement, 
which may be collectively called civilisation, we readily see 
that it is all the result of this inventive process. All prac- 
tical art is merely the product of successful inventioa, and 
it requires no undue expansion of the term, nor extraordi- 
nary power of generalisation, to see in all human institu- 
tions only modified forms of arts, and true products of the 
intellectual, or inventive, faculty J 

But^hat is the geoeral result of all this? i An entirdy 
n^w^ dispensation has been given to the worldjAlPthe 

i materials and forces of nature have been thus placed com- 

' pletely under the control of one of the otherwise least 
powerful of the creatures inhabiting the edrth. He has 
only to know them in order to become thdr master. Nature 

^ has thus been made the servant of man J Thus only has 
man succeeded in peopling the entire glo^ while all other 
animals are restricted to narrow faunal areas. He has also 
peopled certain portions far m^e densely than any other 
spedes could have done, and he seems destined to continue 
multiplying his numbers for a long time yet in the future. 
But this quantitative proof is even less tellii^ than the 
qualitative. When we confine our attention to the ilite of 
mankind we do not need to have the ways specified in 
detail by which the powers of mind have exalted the 
intdlectual being above all other products of creation.J_At 
the present moment the most dense and the most enlight- 
ened populations of the ^obe occupy what are termed 
temperate latitudes, which means latitudes in which for 
from three to five months each year vegetation ceases 
entirely, the waters aie locked in ice, and the temperature 
frequentiy sinks far below the zero of the Fahrenheit 
thermometer. Imagine the thin-skinned, furless animat 
man subsisting in sodi a dimate. Extinguish his fires, 
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banisb his clothing, blot out the hatntations that deck the 
civilised landscape. How long would the puny race sur- 
vive? But these are not products of nature, they are 
products of art, the wages of thought — fruits at the 
intellect^ 

When a well-clothed philosopher on a bitter winter's , 
night sits in a warm room well lighted for his purpose and 
writes on paper with pen and ink in the arbitrary diaracters 
of a highly developed language the statement that civilisa- 
tion is the result of natural laws, and that man's duty is to 
let nature alone so that untrammeled it may work out a 
higher civilisation, he simply ignores every drcumstance of 
his existence and deliberately doses his eyes to every fact 
within the range of his faculties. If man had acted upon 
his theory there would have been no civilisation, and our 
philosopher would have remained a troglodyte. 

But|how shall we distinguish this human, or anthropic, 
method from the method of nature? Simply by reversing 
all the definitions. Art is the antithesis of nature. If we 
call one the natural | method we must call the other 
the artificial method. If nature's process is rightly ... 
named natural selection, nmn's process is artificial 
selection. The survival of the fittest is simply the survival 
of the strong, which implies, and might as well be called, 
the destruction of the weak. And if nature progresses 
through the destruction of the weak, man progresses 
through the protection of the weak. This is the essential 
distinctionj 

iln human society the psychic power has operated to 
secure the protection of the weak in two distinct ways: first, 
by increaang the supply of the necessities of life, and, 
secondly by preventing the destruction of life through the 
enemies of man. The immediate instnmaentality through 
which the first of these processes is carried on is art, the 
product of invention. The second process takes place 
through the establishment of positive institutions.J 

It is difGcult to say which of these agencies has been most 
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effective. Both were always indispensable, and tbeFef<»« 
all cxnnparison is unprofitable. 
' Art operates to protect the weak against adverse snr- 
, roundings. It is directed against natural forces, diiefly 
physical. }By thus defeating the destructive induences of 
the elements and hostile forms of life, and by forcing 
nature to yield an unnatural supply of man's necessities, 
many who would have succumbed from inability to reast 
these adverse agencies — the feebler members of society — 
were able to survive, and population increased and ex- 
panded. While no one openly denies this, there is a ten- 
dency either to ignore it in poUtico-economic discussions, 
or to deny its application to them as an answer to nat- 
I uralistic arguments. J 

I If, on the other hand, we inquire into the nature of human 
institutions, we ^lall perceive that they are of 'three kinds, 
tending to protect the weak in three ways, or ascending 
degrees. These three successively higher means through 
which this end is attained are, first, Justice, second, Moral- 
ity, and third. Charity. These forms of action have been 
reached through the development, respectively, of the 
three corresponding sentiments: Equity, Beneficence, and 



All of these altruistic sentiments are whcdly unknown, 
or known only in the merest embryo, to all animals below 
man, and therefore no such means of protection exist 
amoi^ them. They are strictly human, or anthro[nc. 
Many evolutionists fail to recognise this. Some sociologists 
refuse to admit it. They look about and see so mudi 
injustice, immorality and rapacity that they are led to 
suppose that only natural methods are in operation in 
society. This is a great mistakej In point of fact, the 
keener the sense of justice the more conspicuous the 
diminishing number of violations of it come to appear, and 
conversely, the obviousness of injustice proves the general 
prevalence of justice. It is the SEime with morality and 
philanthropy' 
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If we consider the effect of these three codes of human 
con [ duct in the direction of enablii^ the weaker ones 
to survive we shall see that it has been immense. Out ,' . 
of the first has arisen government, the chief value and '" 
function of which has always been and still is such protec- 
tion. Great systems of jiuisprudence have been elaborated, 
ei^rosang the attention of a large portion of the population 
of enlightened as well as of barbaric states. To say that 
these have been failures because often weighted with grave 
defects is to misinterpret history and misunderstand society. 
No one could probably be found to gainsay that the moral ' 
law of society has exerted a salutary infiuence, yet its aim is 
strictly altruistic, opposed to the law of the survival of the 
fittest, and wholly in the direction of enabling those to sur- 
vive who would not survive without its protection. Finally, 
L^e last sentiment to be developed, and doubtless the high- 
est, is so universally recognised as peculiar to man that his 
very name has been given to it — ^the sentiment of humanity. 
Yet the mode of protecting the weak arising out of this 
sentiment is the one that has been most seriously called in 
question by the naturalistic school. It must be admitted 
that humanitarian institutions have done far less good than 
ather juridical or ethical institutions. The sentiment itself 
is of recent origin, the product only of highly developed and 
greatly refined mental organisation. It exists to an ap- 
preciable degree only in a minute fraction of the most 
enlightened populations. It is rarely directed with judg- 
ment; no fixed, self-enforcing code of conduct, as in the 
other cases, having had time to take shape. The institutions 
established to enforce it are for the most part poorly 
supported, badly managed, and often founded on a total 
misconception of human nature and of the true mode of 
attaining the end in view. Hence they are specially open 
to attack. But if ever humanitarian sentiments become 
diffused throughout the body politic, become the object of 
deep study, as have those c^ justice and right, it may be 
confidently predicted that society will prove itself capable 
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of caring for the most unfartunate of its i 
maimer that shall sot work demoralisation^ 
' In all these ways man, through his int^igence, has 
laboured successfully to resist the law of nature. His 
success is conclusively demonstrated by a comparison of his 
' condition with that of other species of animals. No other 
cause can be assigned (oc his superiority. How can the 
naturalistic philosophers shut their eyes to such obvious 
facts? Yet, what is their attitude? They condemn all 
attempts to protect the weak, whether by private or public 
tnethods. They claim that it deteriorates the race by 
enabling the unfit to survive and transmit tiieir inferiority. 
This is tme only in certain cases d hereditary diseases or 
mental deficiencies, which should be taken account of by 
man because they are not by nature. / Nothing is easier 
than to show that the unrestricted competition of nature 
does not secure the survival of the fittest possible, but only 

of tiie actually fittest, and [ in every attempt man 
f , makes to obtain something fitter than this actual 

fittest he succeeds^ as witness improved breeds of 
animals and grafts of fi^its. ijNow, the human method of 
protecting the weak deals in%>me such way with max. It 
not only increases the number but improves the quality J'J 
I But "government, " at least, must latsser faire. It must 
not "meddle" with natural laws. The laws of trade, busi- 
ness, social intercourse, are natural laws, immutable and 
indestructible. All interference with them is vain. The 
fallacy here is a non seguitur. It may be readily granted 
that these laws are immutable and indestructible. Were 
this not the case it would certainly be hopeless to interfere 
with thdr action. But every mechanical inventicm proves 
I that nothing is easier than to interfere successfully with the 
operaticm of these uniform natural forces. They have only 
to be first thoroughly understood and then they are easily 
am^dlled. To destroy a force is one thing, to control its 
action is quite another.l Those who talk in this way involve 
themselves in the most palpable inconsistency. They must 
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not be allowed to stop where they do. They must go oa 
and carry tbeir strictures to a logical conclusioa. They 
mnst deoy to government the right to protect its citizens 
from injustice. This is a clear interference with the natural 
laws ol society. They must deny to society the right to 
enforce its code of morals. Nothing is more unnatural. 
They must suppress the healing art which kee^ the side 
from dying as they do among animals. Nor is this all. 
They must condemn all interferoice with physical laws and 
natural forces. To dam a stream must be characterised 
as a "vain" attempt to overcome a natural law. The wind' 
must be left free to blow where it will, and not be forced 
against the fan of a wind-mill. The vapour of heated water 
must be allowed to float oS naturally into the air and not be 
pent up in a steam-boiler and tbeace conducted into the 
cylinder of a steam-engine. All these things and every 
other device of inventive man are so many attempts to 
"violate" the laws of nature, which is declared impossible. 
^Wbat then remains of the laiisezfaire doctrine? Nothing ' 
but this: That (it is useless, and may be dangerous, to 
attempt to ccmtrol natural forces until their character is. 
fiist wdl understood, f; This is a proposition which is true 
for every department of force, and does not involve the 
surrender of the whole domain of sociology after it has been 
denumstrated that society is a theatre of foro^ 

The truth thus comes forth fnnn a rational study of 
nature and human society thatRodal progress has been due ' 
oily in very slight d^ree to natural evolution as accom* 
plished through the survival of the fittest, and its chief 
success has resulted horn the reduction of competition in the 
struggle for existence and the protection of the weaker 
members. Such competition, in so far as it has been per- 
mitted to operate, has tended to lower the | standard 
of the fittest and to check advancementj It is not, of ~^\ 
course, claimed that the natural method has ever been ^"' 
fully overccane. It has always operated, and still operates, 
powerfully in many w^s. It has been chiefiy in the simpler 
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departments of physical and mechanical phenomeia that 
the psychic or anthropic, method has superseded it. The 
inventive arts have been the result. Vital forces have 
yielded to some extent to the in^ence of mind in bringing 
about improved stocks of nnimalu and vegetables, and evea 
certain social laws have come under rational control through 
the establishment of institutions. StiU,[every step in this 
progress has been contested. It was not enough that the 
intdlect was feeble and ill-fitted to grapple with such 
problems. It was not enough Hat ignorance of nature's 
laws should cause unnumbered failures. A still stronger 
barrier was presented by the intellect itself in the form of 
positive error embodied in philosophy. As already re- 
marked, philosophy has always been negative and nihilistic, 
and has steadily antagonised the common sense of man- 
kind. It is only quite recently that there has come into 
existence anything like a truly positioe philosophy, i. e., a 
philosophy of action^ The intellectual power of enlightened 
man has at length become sufficient to grasp the problems 
of social life. A large body of truth has been accumulated 
by which to be guided in their solution. Positive error in 
the drawing of false conclusions from established facts is 
now the chief obstacle. (Rational interpretation has come 
to prevail in all the lower departments of phenomena. ' It 
is chiefly in the complex departments of psychic and soda! 
action that error still holds sway. j. Nothing remains to be 
done but to apply the established canons of science to these 
higher fields of activity, j Here there is still competiticm. 
Here the weaker still go to the wall. Here the strong are 
still the fittest to survive. Here Nature still practises her 
costly selection which always invdves the destruction of 
the defenceless. The demand is for still further reduction 
of competition, still greater interference with the operations 
of natural forces, still more complete control of the laws of 
nature, and still more absolute supremacy of the psychic 
over the natural method of evolution^ 
These ends will be secured in proportion as the true 
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nature of mind is understood. ^When nature comes to be 
regarded as passive and man as active, instead of the reverse 
as now, when human action is recognised as the most 
important of all forms of action, and when the power of 
the human intellect over vital, psychic and social phe- 
nomena is practically ccmceded, then, and then only, can 

tnan justly riaim to have risen out of the nniTnu.! and ftitly 

to have entered the human stage of development. I 
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180. The Fossil Flora of the Globe' 

History. — This paper consists of the three 
abstracts that I prepared of my papers read before 
the Biological Section of the American Association 
for the Advancement of Science at the Philadelphia 
Meeting in 1884 (see Nos. 192, X93, 194, infra, pp. 
427,430, 432), with theadditionof the table, which 
does not appear in the Proceedings. I had sent on 
the abstracts as required, some time in advance of 
the meeting. Prof. J. C. Arthur, representing the 
Botanical Gasette, was there early and had been 
permitted to copy the abstracts. I saw him, and 
he told me he had done so. How he came by the 
table I do not know. I suppose I must have given 
it to him then and there. (See No. 142, supra, p. 
139; No. 909; No. 208.) 



Botudcal Oautte, bdUiiapoIIi, V<d. Q, Hew. lo * ii, Octobw ud 
norember, 1B841 pp. 16^174. 

ISTORICAL View.— The writers of antiquity 
make no mention of any form of vegetable 
petrification. The earliest alludon to the sub- 
■Abstnct, prepared by the auUior, d a paper read before the 
&. A. A. S., Philadelphia, 1884. 
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ject was made by Albertus Ma^us in the thirteenth cen- 
tury. Agiicola and Gesner treated of petrified wood in the 
sixteenth century. The first mention of any kind of vege- 
table impression in the rocks was made by Danid Major, 
of Jena, in 1664. In 1699 Edward Lhwyd, of London, 
wrote an eztensiTe treatise on such impresaons. He 
maintained that they were the remains c£ plants that had 
perished in the Noachian deluge. In 1709 Scheuchzer, of 
Switzerland, defended this view in his " Herbarium Diluvi- 
anum," alarge work, inwhich he described and figured many 
fossil plants, referring them to species living in Europe. 
In 171S this author went so far as to classify the fossil 
[dants according to the system of Toumefort. In 1723 he 
published a new edition of the " Herbarium Diluvianum " 
into which he introduced this classification, and enumerated 
445 species. A powerful reaction against this method 
f(^owed; comparisons with living plants were carefully 
made, which failed to establish the identity of the fossils. 
Tlie idea of their exotic origin was thereupcm suggested, 
and tor a time prevailed, but towards the close of the 
eighteenth century this in turn gave way to the true view 
of the existence of the former geologic periods with fltmis 
of their own differing from that of the present. Baron von 
Sdilotheim headed this new school, and was followed by 
Count Sternberg and Adolphe Brongniart, who jointly 
founded the science of vegetable paleontolc^y in the first 
quarter of the present century. 

The first attempt to place it upon the footing of a syste- 
matic I science was made by Rev. Henry Steinhauer, 
of Bethlehem, Pennsylvania, in a paper read before 
the American Philosophical Society, and published in its 
"Proceedit^" for the year t8i8. In this paper he de- 
scribed and figured ten species of Waller's genus PhytoHtkut, 
which was made to embrace nearly all forms of vegetable 
fosfflls. Two years later Schlotheim, in his " Petref acten- 
kunde," applied specific names to 78 fosml plants. Brong- 
niart, in his "Prodrome," published in 1828, went mudi 
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farther. He referred many fossil plants to living genera, 
and created a large number of new extinct genera. He 
enumerated 501 species, many of which were fully charac- 
terised and thoroughly illustrated in his "Histoire des 
V^^taux Fossiles. " 

A census of fossil plants was tal£en by Unger in 1845, 
which showed that the number of known species had 
increased to 1,648. In 1S4S, Gdppert made a similar 
enumeration, and found 2,055 species. The extraordinary 
activity that followed in the developing of new fossil floras 
rendered it possible for Schimper, in 1874, to describe about 
6,000 species in his great work, " Traits de Pal^ontdogie 
V^^tale." The decade which has elapsed since the ap- 
pearance of that work has witnessed extensive investi- 
gations in this field, particularly in the arctic r^ions 
and in the United States, and the number of fossil species 
now known to science is probably between eight and nine 
thousand. 

Geological View. — ^The most andent vegetable re- 
ma ns known are two species of Oldhamia from the Cam- 
brian of Ireland. Prom the Lower Silurian 44 species, 
chiefly marine algss, have been named. Among these, 
however, are included the earliest terrestrial forms, viz., 
EopUris MorUrei, Sap., Spkenophyllum primaman, Lst., 
and two other vascular plants from the Cincinnati Group. 
Of the 13 species of the Upper Silurian, five are vascular 
plants, and these include Cordaiies Robbii, Dawson, fnnn 
H^ult. The Devonian furnishes 188 spedes of fosal 
plants, in which ferns play the leading rdle, while from 
Permo-Carboniferous strata nearly two thousand species 
are known. Only 67 spedes are found in the whole of the 
Trias. With the Rhetic a new impulse is felt incfeaatng to 
the Odlite, in which 419 species occur. The Upper Jurasac 
and Lower Cretaceous are sparingly supplied with the 
remains of vegetation, but in the Cenomanian, to whidi the 
beds of Atane, Greenland, and our own Dakota Group of 
TfanffflP and Nebraska are referred, nearly 500 spedes of 
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fos^ plants have already been found. The Turooian, with 
its probable equivalent in the west, the Fort Benton 
Group, is I nearly destitute of vegetable remains, but 
the Senonian immediately overlying it, with which the 
Canadian geologists have correlated certain rich plant beds 
of British Columbia, and to which Heer's flora of Patoot, 
Greenland, must be referred, yields more than 350 species. 
The Laramie Group of the western United States is thought 
to be extreme Upper Cretaceous. This is very rich in 
idants, and 333 spades have already been described from 
this horizon. 

The Tertiary flora is much more abundant than even 
that of the Carboniferous. The Eocene furnishes nearly 
800 species (including our Green River Group and the 
Faleooene beds of Suzanne and Gelinden). The Oligocene 
of Europe yields a somewhat lai^er number. The maximum 
is attained in the Miocene, from which more than three 
thousand fossil plants are known. -The Miocene practically 
doses the geological series so far as vegetable paleontology 
is concerned. Only about 150 Pliocene species exist, and a 
still smaller number from the Quaternary. 

Botanical View, — I. First appearance of types. 

The Oldhamias ot the Cambrian, mentioned in the last 
paper, are classed as marine alge of the order Floridea. The 
ferns, Equisetineee, and Lycopodinea all appeared in the 
Lower Silurian. One species of Cordaites, which is now 
regarded as the ancestral type of Conifera, occurs in the 
Upper Silurian. The Rhitocarpea, according to Dawson, 
existed in the Devonian of Canada and Brazil. 

The Cycadacea and the Mtmocotyledons have their 
earliest known representatives in the Carboniferous. The 
order Gneiacea is represented, according to Heer, in the 
Oolite of Siberia by his species Ephedrites antiquus. The 
Dicotyledons first appear in the Urgoniaa of Kome, Green- 
land, through Heer's single species Populus primigoa. AU 
three of the divisions of dicotyledonous plants occur in 
great abundance in the Cenomanian. If the genus .S^fagjn- 
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dia is regarded as bdonging to the Ligidata, this small 
transitional type also first appears in the Cenomanian, at 
Atane, Greenland. 

All the leading types of vegetation are thus introduced 
without going later down the geological scale than the 
middle Cretaceous. 

II. Age of mfltimiim relative predominance ct each 
type. 

The marine al^, of course, being the only v^etation, 
were supreme during the Cambrian and early ^urian. 
The mftTimiim relative predominance of each of the oUier 
principal types was reached as follows: The ferns io 
the Permian, the Equiset \ inea and the Lycopodinea in 
the Carboniferous, the Cycadacea in the Lias or 
Odlite, the Conifera in the Wealden or Neocomian, the 
Monocotyledons in the Eocene, the monochlamydeoua 
Dicotyledons in the Cenomanian, the polypetalous Dicoty- 
ledons in the Miocene, and the gamopetalous Dicotyle- 
dons in the present living flora of the globe. 

III. Probable true period of <Migin and of minimum 
absolute development of each type. 

I Cellular Cryptogams of some kind probably lived 
in the Laurentian, and account for the graphite beds 
and dark carbonaceous matter of certain Arcluean rocks. 
Beii^ an heterogeneous group their later representatives 
belonged to entirely different families. If we include the 
fun^ the ntunber of species is probably greater in the 
Hving flora than it was at any geological epoch. The ferns, 
Equisetinea, and Lycopodima probably all originated in the 
Lower Silurian, and reached their absolute maiimum 
in the Carboniferous. The Cycadacea may have 
(Ki^nated as early as the Devonian. They must have 
attained their absolute as well as their relative maximum 
development in the middle Jurassic. The Conifera throi^h 
their archaic form, the CordaiUa, began in the Lower 
Silurian. They attained their full maturity in the Cretace- 
ous, and are now on the decUne. The Monocotyledons 
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probably date back to the Lower Carboniferous or Devo- 
nian, and reached their highest expression in the palms whose 
reign occupied the early Tertiary. These also are probably 
now waning. The Dicotyledons must have had their real 
origin in the Lower Jura or Upper Trias; their absolute 
probably coincides with their relative development, the 
Apetalix being now declining, the Polypetake about station* 
ary, and the GamopetaltB rapidly advancing, y 
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181. [Fish-Culture as an Example of 
Successful State Action] 

History. — Remarks on the paper of Prof. G. 
Brown Goode on "The Aims and Limitations of 
Modem Fish-Culture," read Feb. 8, 1884. 

ftoCMdlngi of tlw Blolo^cal Sodetj of Wuhinztoa, WaaUngto^D. C, 
V(4. n, 1885, pp. ZLIZ-L. 



PROP. L. P. WARD remarked that he had been inter- 
ested in the paper especially on account of the 
broad general principles in political economy which 
had been shown to underlie the subject discussed; that the 
lessons which the United States, by means of its participa- 
tion in the London Pisheries Exhibition and its successes 
in the field of fish-culture, had taught to Europe, and 
especially to Great Britain, were of great importance. 
/^Political economists of the Manchester school need to be 
shown in just such a way as this that the policy of State 
_ con I trol and management for large enterprises, involv- 
ing large outlays of money, is the Mlly policy which 
can be successfully carried out. / 
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182. Why is Water Considered 
Ghost-Proof? 

HiBtoiy. — Written Dec. 20, 1884, upon the 
impulse after reading the address referred to. 

Selrac*, CambrldfA, HuHdniMtti, Vol. V, Ho. 100, Jan. j, i8S$, p. a. 



AS a possible partial ezplanation of the fact referred 
to by Dr. Edward 6. Tylor, in tiis address before 
the Anthropological society of Washington (see 
Scimce, IV, 548, col. 2), of the wide spread belief among 
savages "that water is impassable to spirits," the obstacle 
whidi it presents to dogs in pursuing their prey by scent 
may be suggested. This latter fact must be well known to 
most uncivilized races; and the mystery of tracking by 
scent must furnish a fertile theme for the exercise of the 
savage ima^nataon, while the scent itself of a human being 
would be readily attributed to his spirit. Can antfarop(do- 
gists show any "historical connecrion" between the fact 
and the belief ? 
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183. A Glance at the History of Our 
Knowledge of Fossil Plants * 

EQstory. — This is the first of the tiiree papers 
that I read before the Biological Section dL the 
American Association for the Advancement of 
Science at tiie Philadelphia Meeting, and is the 
paper in full. It was there entitled: "Historical 
^^ew of the Fossil FlMa of the Globe." It was 
written At^. 21-23, 1884; and read from the 
original draft. It was rewritten Oct. i8th-3oth, 
but not materially altered. This represents the 
final draft. I offo^ all three of the papers to 
Science on November 24th, but only the first was 
aa^ted. The copy, which was retiuned to me, 
and which I still possess, shows that the title I 
gave for tJie whole series was simply: "On the 
Fossil Flora of the Globe," which is stricken out 
and the present title substituted. For the abstract 
see No. i8o, supra, p. 378, and Nos. 192-194, 
infra, pp. 427-432. See also No. 142, supra, p. 
129, and No. 208. 

lUd., Ko. 104, JaauoT 30, 1885, pp. g3-«5. 

* Rend before the Ai&erican Assodatioa for the Advuicsasit ci 
Science, Sq>t. 8, 1884. 
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rE andents, thot^h acquainted with fossil shells 
and corals, were wholly ignorant of fossil plants; 
and the first mention of any v^etable substance 
in a state of petrifaction was made by Albertus Magnus 
about the middle of the thirteenth century. Agricola, 
Gesner, and others treated of petrified wood in the six- 
teenth century; and, during the seventeenth. Major in 
Germany, and notably Lhwyd in England, called attention 
to the existence of vegetable impressions in the rocks. By 
the beginning of the eighteenth century considerable col- 
lections of such material existed in the European museums, 
and this had become the subject of animated discussion. 
Dendrite had long been known, and was then generally 
supposed to represent vegetable matter; but in the year 
1700 Scheuchzer overthrew that doctrine, and established 
its purely mineral character. 

Prior to this date the prevailing notions of the times 
ascribed all fossils to some mysterious cause, and denied 
their reality as the remains of things that had once possessed 
life. As to their true nature there was, however, no har- 
mony of opinion. Some looted upon them as divinely 
created archetypes of living things, others as divine enigmas 
placed before man to test his faith, others still as merely 
the varied forms of the subterranean world corresponding 
to those of the earth's surface, while many regarded 
such objects as purely accidental, or as mere freaks of 
nature. 

Against these predominant mjratic views there had, how- 
ever, long existed the theory that these forms, so strikingly 
similar to real things, might be the petrified remains of the 
life that perished by the Noachian deluge, and which had 
been stranded on the mountains and highlands of Europe 
and Asia. This view was cotmtenanoed by Martin Luther, 
and strongly defended by Alexander ab Alexandro in the 
axteenth century; while towards the close of the seven- 
teenth it secured many earnest advocates, including Wood- 
vard of England, and Scheuchzer of Switzerland. The 
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latter tmdertook to defend his theory from the evidence 
furnished by plant-remains; and from this zeal resulted his 
greatest work, one of the most remarkable of the time, — 
his "Herbarium diluvianum." This appeared in 1709, and 
in it are enumerated and figured many fossil plants. These 
impressions were declared to be those of existing and often 
familiar species; and we find among them the myrrh of 
Scripture, Galium, Hippuris, and other well-known forms. 
So confident was Scheuchzer that these were living pdants, 
that in 1718 he ventured to classify all known impressions 
according to Toumefort's system, as drawn up in his 
"El^mens de botanique" in 1694. The new edition of the 
"Herbarium diluvianum," which appeared in 1723, con- 
tuned this systematic table, in which four hundred and 
forty-five species are enumerated. 

This bold stroke aroused an intense interest in the sub- 
ject, and immediately led to a closer comparison of the 
fossil with the living fiora. In this work, Leibnitz m 1706, 
and Antoine de Jussieu in 1718, had already led the way by 
examining certain well-defined impressions, and expressing 
stnmg doubts of their identity with any European species. 
Further investigations were made; and these disagreements 
soon gave rise to the belief that they were tropical forms 
which by some convulsion ot vicissitude had been brought 
to Europe, and buried undo: its soil. This view prevailed 
until the close of the ^ghteenth century. 

Thus far the idea of ancient or extinct life had 
" I scarcely been conceived ; but continued failure to coi^ 
relate fossil with living forms, even after thorough examina- 
tion of many tropical floras, began to give importance to 
this question, and in the first year of the present century 
Baron voa Schlotheim commenced to urge for plants, what 
Blmnenbach had for some years insisted upon for animals, 
that the fossil forms were extinct, and belonged to another 
^e of the world, characterized by a different kind of life. 
Hard as this doctrine then was for the beliefs of the times, 
its manifest soundness caused it steadily to gain ground. 
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and sooo opemeA the way for the serious study of paleao- 
tology on a true scientific basis. 

The reaction against attempting to correlate fossil with 
living plants went too far, and the former nomenclature was 
completedy abandoned. Judging all by the paleozoic forms, 
which had been the chief objects of study, all efforts to 
apply generic names even to those of the most recent 
formations were suspended, and resort was had to the 
terminologies of the mtneralt^sts, particularly those of 
Waller, Walch, and SchrOter. All vegetable remains were 
called phytolithes. Impressions on the rocks were distin- 
guished as phytotyp<^thes. Fossil leaves were named 
bibliolithes, and fossil fruits carpolithes. Not until 1818 
did any one venture to establish species under any of these 
heads. The first attempt td this nature was made in that 
3rear by the Rev. Henry Steinhauer, whose now celebrated 
mem<nr, "On fossil rehquia of unknown vegetables in the 
coal strata, " describes and figures ten species of Pbytolithus, 
assigning to each an appropriate specific name. This may 
be r^arded as the true birth of systematic paleobotany, — 
an otample of the humiUty of true science as contrasted 
with the arrogant assumptions of Scheuchzer a century 
before. 

It is remarkable that this initial paper by Steinhauer was 
published in an American serial, the Proceedings of the 
American Philosophical Society, at Philadelphia, and was 
contributed by an American citizen, and member of that 
society. But thatit was founded on any extensive study of 
the coal-plants of this coimtry, as some have stated, there 
is no internal evidence. No American localities are men* 
tioned; and the paper seems to deal throughout with 
British fossils and British coal-mines, with which the author 
was perfectly familiar. 

Schlotheim, who in his " Flora der Worwelt," 1804, had 
not dared to go thus far, took a step in advance, two years 
later, in his " Petrefactenkunde." He greatly enriched the 
tenninology of the science, and described with true bi- 
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nomial designations seventy-^ight species belonging to 
seven genera of fossil plants. 

Count Sternberg's "Flora der Vorwelt" commenced to 
appear in parts at about this time, in which many new 
genera were created on thoroughly studied grounds; and in 
1822 Adolphe Brongniart's elaborate paper on the classifica- 
ti<m of fossil plants was published in the memoirs of the 
Paris museum of natural history. But these contributions, 
though highly systematic, and by far the most important 
that had been made to the science, did not descend to the 
question of species, nor indicate the number of distinct 
(<xms. The next work, therefore, in which light is thrown 
upon this problem, was Brongniart's "Prodrome," which 
appeared in 1828. By this time the science of paleont<dogy 
had been fairly established, and geognostic considerations 
had come to receive something like their due weight. The 
ancient floras were distinguished from the later ones, and 
the approaching analogy of the latter to that of our own 
time was clearly perceived by Brongniart, who thus early 
prophetically declared for the successive development of 
higher types, though this view was strenuously opposed by 
the English school a decade later. 

In this work, and the large treatise published the same 
year ("Histoire des v^^taux fosstles"), to which it forms 
an introduction, an immense advance was effected in the 
systematic treatment of fossil plants. Not only was a 
large number of species recognized, belonging to the extinct 
goiera heretofore established, and many new genera created, 
but the identity of many of the fossil with living genera was 
boldly asserted, at least for the more recent formations; 
and a long step was taken in the direction of carrdating 
the extinct and living floras, and of demonstrating the fact 
of an uninterrupted series connecting the past with the 
present plant-life of the globe. 

At that date Brongniart enumerates five hundred and 
one species of fossil plants, nearly half of which belonged 
to the first, or oldest, of his four periods, corresponding to 
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the paleozoic of modem geologists, and of couise chiefly 
from the coal-measures. 

It is interesting to note here how much faster the sdence 
of fossil plants has advanced in this numerical respect than 
that of botany proper; for, while m<M^ than a hundred living 
species were then known to Brongniart tear every fossil 
species, only eighteen living plants are now known to one 
fossil plant. And yet how rapid has been the growth of our 
knowledge in both sciences may be realized by contemplat- 
ing the fact that nearly five times as many living, and six- 
teen times as many fossil, plants are recognized now as 
then. 

A census of fossil plants was again taken in 1845, by 
Unger, in his "Synopsis plantanim fossilium," in which he 
enumerates 1,648 species;and in the same year, byGSppert, 
quite independently of the former work, in a paper pub- 
lished in Leonhard and Bronn's "Neues Jahrbuch fur 
Mineralogie," in which 1,778 species are claimed. Sixty- 
eight thousand living spedes were then known to Gdppert, 
or about thirty-eight living to one fossil species. 

In 1849 GOppert again reviewed the fossil flora, and 
published an exhaustive enumeration in Bronn's "Indoc 
palaeontologicus." He now finds 2,055 fossil species, to be 
compared with the 69,403 living species named in the same 
work, OT less than thirty-five living to one fossil spedes. 

The third quarter of the present century was one of 
intense activity for systematic vegetable paleontology. The 
combined labors of Heer, Saporta, Ettingshausen, and 
Lesquereox, with a large corps of | co-laborers working 
upon abundant material from all parts of Europe, 
from the arctic regions, and from the United States, multi- 
plied several times within a few years the number of fossil 
plants known to science; so that by the time of the comple- 
tion of Schimper's "Traits de pal^ntologie v^g^tale," in 
1874, he found that he had been able to describe in that 
work about six thousand good species, after a liberal 
exduaon of uncertain forms. But a thorough inspection 
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of this important work siiows that even then be came tax 
short of gathering in all the data extant at that date, while 
it is since then that most of the solid work in this line has 
been done in America and in the polar districts. 

A catalogue of all the fossil plants that have been de- 
scribed, down to the present year, is in preparation at the 
National museum; and, though still far from complete, the 
work has sufficiently progressed to warrant an approximate 
estimate of the present number of species, which cannot fall 
far short of nine thousand, and may considerably exceed 
that figure. 
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184. Administrative Report to the 
Director of the United States 
Geological Survey for the Year 
Ending June 30, 1882 

History. — Written (dictated) Aug. 17, 1882. 
Althoiigh dated 1883, this report did not appear 
until February, 1885. 

TbM Annul R«pwt of tJio United States Oeolo^cal Snmj, i88i-*a3. 
Wulilii(ton, 18831 pp. 36-39. 



REPORT OP MR. LESTER P. WARD. 

United States Geological Survey, 

Washington, D. C, August 17, iSSa. 

Sik: I have the honor to report that from July i until 

July 26, 1 88 1, I was principally engaged in ct^ecting the 

titles of works on vegetable paleontology fOT the Survey. 

On July 36, pursuant to instructions, I left Washington 

and proceeded to Greeley, Colo., where I arrived July 30, 

and where I found Dr. C. A. White in waiting, who reported 

to me as directed. On the following day, accompanied by 

Mr. William Cleburne, Dr. White and mysdf proceeded 

to Golden, Colo., where we made such general observations 

(^ the geology and paleontology of that region as it was 

395 
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possible to do under the drcumstances. Returning to 
Greeley on August 2, we learned by telegram of the proba- 
bility that Dr. White would be appointed commissioner t<x 
the location of artesian wells on the Great Plains, which 
necessitated an entire change in my plans for the summer's 
work. 

While awaiting developments respecting the above- 
named appointment, it was decided to accompany Mr. 
Cleburne to a ptnnt on the Platte River, some fifty miles 
below Greeley, where fossils w&e reported in a recent 
railroad cut. Accordingly we left Greeley, and on August 
4 visited the point named. No vegetatde fosdls were 
exposed, the formation being Cretaceous. 

Leaving Mr. Cleburne at this point. Dr. White and 
myself, with the | assistance of Prof. Lawrence Bruner, 
proceeded with the same outfit with which we started 
from Greeley, to a place some fourteen miles north of 
Fremont Orchard (Girardot's Ranch), known as Girardot's 
Coal Mine, where the Laramie Group is well exposed, and 
where abundance of fucoids (HalymtniUs) occur above 
shell-beds. Having examined this locality and made col- 
lections, the party returned to Greeley on the 6th. 

Being obliged to wait still further for orders, two outfits 
were employed, and Dr. White proceeded to Crow Creek, 
while I, accompanied still by Professor Bruner, visited a 
bluS near the mouth of Saint Vrain River, a short distance 
from Platteville, Colorado, where the base of the Laramie 
Group is exposed, as also the extreme Upper Cretaceous. 
Nothing of a vegetable character excepting fucoids and 
some alicified wood was found in this locality. I therefore 
decided to visit two points in the vicinity of Port Collins, 
known as Fossil Creek Spring and Ca£on, which were 
reported to yield fossil plants. 

These localities were examined on the 9th and loth of 
August. They were found to be Cretaceous strata (Pox 
Hills Group), containing abundant remains of Inoceramus, 
BacuUtes, &c. From this point I again returned to Greeley 
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on the nth. Dt. White had also returned trom Crow 
Creek, and had then received definite instructions to pro- 
ceed to the investigation of artesian wells. Two boxes of 
fossils were prepared for shipment from Greeley, the result 
of collections up to that time. It was then decided to pro- 
ceed to Denver and await further instructions as well as 
funds. While waiting at Denver, taking Professor Bruner, 
who offered his services without compensation, I visited 
Golden and made more careful observations than it had 
been possible to do on a previous occasioa, remaining there 
during the 15th, i6th, and 17th, and returning on the iSth, 
having collected and left ready for shipment five boxes of 
fosal plants chiefly £rom the slope of South Table Mountain. 

Having received the necessary funds to proceed, though 
unaccompanied by further instructions, and Dr. White 
having left my party permanently, I was compelled to 
adopt such a plan for the remainder of my field season as 
upon the whole seemed best. I arranged with Prof. Law* 
rence Bruner, who was employed as assistant entom(dogist 
of the Department of Agriculture, to accompany me in the 
interest of the Department of Agriculture, ance the field 
which he desired to examine corresponded with that in 
which I alone could operate, namely, the various pointy of 
interest in the nearer vicinity of the Union Pacific Railroad. 

I therefore proceeded to visit in succession the principal 
localities along that road at which collections of fossil 
plants had been made. The first of these was reported to 
be Rock Station, Wyoming, where we arrived on the 26th. 
A few species had been reported from this locality, but on 
examination I was soon satisfied that none had been found 
in the vicinity of the station — the horizon being evidently 
Upper I Cretaceous, or Pox Hills Group, and containing - 
Inoceramus, Ammonites, and other characteristic Cre- 
taceous fosals. Little better success was had at Medicine 
Bow, where Cretaceous strata still prevailed, as revealed at 
one spot by the presence of Bacvliies, ScapkyUs, &c. 

The next locality visited was at Carbon Station. Here, 
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for the first time, vegetable remains were found. The 
plant-beds lie immediately over the coal-beds, and fossils 
may be easily obtained. We remained at Carbon mitil 
August 29, and prepared for shipment five boxes of fossil 
plants. 

From Carbon I proceeded, still accompanied by Professor 
Bruner, to Black Butte Station, now reduced to a side track, 
where three days were spent, and four boxes of fossils 
obtained, containing many very excellent specimens, the 
locality being one of unusual interest. 

On September i I readied Point of Rocks, and remained 
there until the 3d, making collections. While there I 
received valuable assistance from Mr. Levy, station agent 
at Point of Rocks Station. The geology and paleontology 
of this region especially merit the closest attention. A 
spedes of Satisburia, which may be the same as that found 
near Fort Ellis {S. polymorpha), occurs at one point in 
considerable abundance. Many of the specimens obtained 
at Point of Rocks when shown to Dr. J. S. Newberry, a 
short time sinoe, were regarded by him as new to American 
paleontology. Two boxes of specimens were shipped from 
Point of Rocks. 

Green River City was the next point viated, but as little 
could be done without securing an outfit and proceeding 
some distance from the railroad, and as time was limited, I 
remained here only two days, with small success. 

Accounts which I had received from Mr. Wm. Cleburne, 
diief engineer of the Union Pacific Railroad, and from Mr. 
J. Budd, superintendent of construction, relative to rich 
fossil deposits discovered along the line of the Oregon 
branch, now in process of construction from Granger, Wy., 
up Hams Fork and through Hodge's Pass, induced me to 
abandon further operations in the vicinity of Green River 
and to endeavor to reach the localities designated by these 
gentlemen. Accordingly on the 7th instant I proceeded to 
Granger, and on the following day took the construction 
train of the Oregon branch to the terminus, some 26 miles 
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distant. Here an outfit was obtained from the ranch of 
Mr. Charles P. Roberson, and I proceeded to the tunnel 
now being cut through a ridge forming the divide between 
the Green and Bear River drainages. The coal formation 
was reached before leaving Hams Pork to enter the Pass, 
and continues some five miles west of the divide, the strata 
dipping to the west and representing an immense thickness 
of coal deposits. Fossil plants were found at nearly all 
horizons above the coal beds, and at two places they were 
exceedingly abundant, yielding specimens of superior per- 
fection and interest. Large collections were made. On the 
Ilth a point seven miles west of the tunnel was visited, 
I known as Bell's Fish CliS. Here the Green River 
formation again appears, and the clifE resembles in 
most respects those in the vicinity of Green River City; 
but Messrs. John and Jesse Bell, who have collected fossils 
here by blasting, have discovered very large palm and other 
leaves and vegetable remains. Owing to lack of facilities 
for detaching rocks I was imable to obtain any very perfect 
specimens, but succeeded in finding fragments of gigantic 
palm leaves, and a few specimens of other forms of vegeta- 
tion. Returning on the 13th to Mr. Roberson's ranch I 
retained the same outfit, and on the 14th and 15th visited 
two remarkable localities known as "Petrified Forests." 
The first one examined lies some four miles west of Hams 
Fork, at a point about twenty-five miles above Granger. 
It is a very interesting spot and demands a more detailed 
description than can be given here. The other lies about 
six miles east of Hams Pork, oppo^te a point about thirteen 
miles above Granger. This forest is much more extensive 
than the former and presents some remarkable features. 
Both deserve a more careful study than I was able to give 
them, but the material which I have brought from them 
may add something to what is already known respecting 
the nature of these petrifactions. 

Reacfaii^ Granger on the i6th, I found that a limit to my 
seaaoa's operations had been reached, and accordingly. 
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after preparing for shipment the fourteen boxes of sped- 
menb obtained on the last espeditioD, I proceeded to Ogdeu 
for the purpose of preparing my repent and making other 
necessary preparations for returning to Washingtcm. 

During the entire expedition I was accompanied, as above 
stated, by Prof. Lawrence Braner, who is an accomplished 
collector and a keoi observer of geological and paleontologi- 
cal facts, as wdl as those of his own specialty — entomcdogy 
— and to him I am indebted for much valuable assistance. 

Returning, I reached Washington oa October i, asd re- 
ported in person. 

From October i, 1881, until January i, 1882, I was 
employed in the office of the Survey, performing literary 
work connected with the pubUcations of the office, and 
editing and publishing Bulletin No. 23 of the United States 
National Museum, previously prepared by myself. On 
the first of the present y«ar the fossil plants already in the 
National Mtoseum, which had been catalogued by Professor 
Lesquereux, and by hitn sent to the Museum in the boxes, 
were turned over to me for classification, and £rom that 
time until June 18 I was engaged upon this work. Prom 
June 19 to the end of the fiscal year I was engaged chiefly 
in unpacking the 31 boxes of fossil plants collected by me 
during the previous field season and in the study c^ those 
fossils, preparatory to their ultimate detennination. 
I am, very respectfully, 

Lester P. Wabd. 

H<Ki. J. W. Powell, 

Director U. S. Geological Survey, Washin^on, D. C. 
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185. [Twofold Drainage of the Dismal 
Swamp Conditions to the Preserva- 
tion of Leaves in a Fossil State] 

Hlstoiy. — ^Remarks on the paper o£ Prof. 
W. C. Kerr on " The Geology of Hatteras and the 
Neighboring Coast," read April 7, 1883. 

Bollatfai al Ow PhOiMo^ikal Sodetf of WaiUnftoa, Waihiiictaa, D. Cq 
ToL VI, 1884, p. 30. 



MR. WARD remarked that, in traversing the Jericho 
canal of the Dismal Swamp in a row boat, he 
had observed an outward flow at both ends of 
the canal, showing that, by continuous water passage, a 
divide was crossed between Lake Dnunmond and the 
James river. 

He criticised the doctrine taught in text-books and popu- 
lar writings that the preservation of leaves in a fossil state 
is due ordinarily to river action and delta formation. More 
favorable conditions are to be found in swamps. 
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186. Fontaine's Older Mesozoic Flora 
of Virginia' 

History.— Written Oct. 31-Nov. 28, 1884. I 
sent it to Science, but it was returned Dec. 20th 
with request to cut it down, which I did, and sent 
it again Jan. 12, 1885. Though written as a review, 
it was made an article with the above title, the 
reference to the work being made a footnote. 

Sdence, Cambridge, Uuuchnaetts, ToL V, Ito. 113, April 3, 1885, 
pp. 380-381. 



TIS work is one of the smallest of this series; but 
it is one of merit and importance. Although the 
number of fossil plants from Virgtaia strata here 
enumerated is not great, they are so thoroughly illus- 
tTa.ted, and so critically discussed, that their diagnostic 
value is fully brought out. Professor Foataine may 
fairly claim to have demonstrated, from evidence fur- 
nished by the plants alone, that these older mesozoic 
beds, which had not previously been cleariy distin- 

' Contributions to the Knowledge of the Older MesosxMC Flora of 
Viiginia. By William Morris Fontaine. Washington, Government, 
1883, idi+144 pages, 54 plates. Monographs of the U. S. Geolo^cal 
Surviy, VI, 

403 
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guished from the younger ones, and had been commonly 
grouped with the latter as the trias of Virginia, can 
scarcely extend so low as the extreme upper trias, and 
conform more closely to the rhaetic of Franconia, Bayreuth, 
and Palsjo, or even to the lias of Rajmahal. 

This ccoiclusion, of course, is derived from an analysis of 
the species discovered, and a study of their affinities with 
spedes obtained from strata in other parts of the world, 
whose geological position is fixed with some d^ree of 
accuracy. This subject is discussed at length. The sub- 
stance of it can be given in a few words. 

The whole number of distinct plants described is forty- 
five. Eight of these were already known from other 
localities under established names; four more of this class 
are referred to different genera or species: making twelve 
not confined to Virginia. Of the remaining thirty-three 
which are so confined, nine have close affinities with species 
already described. It thus appears that considerably over 
half of the entire number are peculiar to the locality, and 
have no weight in determining its horizon. The decision 
must therefore turn entirely upon the twenty-one species 
which are either themselves found outbade of \^rgima, 
or are nearly allied to such as are so found. 

The author has xaade some errors in his table of distribu- 
tion, such as the omission of Schizoneura plaoicostata, 
which he describes in the text, and the failure to assign 
Ctenophylliun Braunianum to its proper horizon (rhaetic). 
These corrections made, we find that while only one of the 
species (Asterocarpus platyracbis) has its nearest affinity 
with an exclusively triassic plant, and only seven have 
their nearest affinities with exclusively Jurassic plants, 
there are ten which have either been found in the rhaetic 
only, or are most closely allied to such as have only been so 
found. Thus thirteen species, or about five-eighths, may 
be classed as rhaetic plants; and only four, or less than one- 
fifth, can at best be set down as triasdc. The seven Jurassic 
species are mostly from the lias, or lower o6Ute, which, 
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while not negativing the rhsetic character of the ^^rginia 
beds, does seem, when coupled with the rest of the evidence, 
to negative their triassic character. 

We have not space to go further into details, and will 
Tn&reLy add, that, while our analysis of his facts diSers 
slightly from that made by Professor Fontaine, the condu- 
sion which flows from it is the same; viz., that in so far as 
fosal plants can be depended upon to correlate the deposits 
of different parts of the world, those of the Richmond coal- 
fields point to the rhaetic of Europe as the ^e to which 
they must be referred. 

It is something to have even thus far fixed the geological 
position of this hitherto unsettled formation ; but those who 
are specially interested in the progress which is taking 
„ place I in vegetable paleontology will perhaps r^ard 
as still more important the discovery and careful 
characterization of the twenty-eight forms which the author 
describes as wholly new to science, twenty-six of which 
receive the rank of species, and for the satisfactory classifi- 
cation of which he has found himself obliged to create the 
two new extinct genera, Mertensides and Pseudodanaeopsis. 
Of these twenty-six new spedes, eight are allied more or 
less closely to known forms, leaving eighteen species so 
distinct that the author has been unable to compare tliem 
with anything that has been hitherto described. This is 
remarkable, in view of the great uniformity which is 
generally found to exist in the floras of the earlier geological 
fcmnations at pcnnts the most widely separated geographi- 
cally. It seems to indicate an unexpected divergence of the 
mesozoic flora of North America from that of Europe and 
other districts of the eastern hemisphere. 

An important feature of the work, not indicated by its 
title, is a careful revision by Professor Ponta'ne of the 
researches in the same line of Dr. Ebenezer Emmons in 
North Carolina, made some thirty years ago, and pub- 
lished in part vi. of his "American geology," 1S57. The 
fossil plants found by Dr. Emmons, and figured in this 
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work, ore described under the head of "Fosals of the 
trias;" but Professor Fontaine thinks he has condusively 
shown, from a study of his figures and descriptions (the 
fossils themselves having been destroyed during the war), 
that this "trias" of Emmons in North Carolina is identical 
with his "older mesozoic" of Virginia. 

The work is copiously illustrated, there being, in all, 
fifty-four plates, the last sz or seven of which are devoted 
to the reproduction of the figures of Emmons. The photo- 
engraving process is employed, and we have here a standard 
from which to judge of its applicability to the illustration 
of foGsQ plants. In some respects it proves quite satisfac- 
tory; at least, when we consider its cheapness, and the 
advantage it thus furnishes of allowing, at moderate cost, 
the ample illustration of species, which is so great a neces- 
sity in this tuBQch of paleontology. But we do not think 
the most has been made of the process in the present work. 

The index, which is otherwise good, contains one feature 
which cannot be too highly commended to authors of such 
works. This is the reference to i^te and figure, as well as 
to page; which, in more than half the cases, saves the 
reader the labor of locddng twice. 
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187. Lesquereux's Cretaceous and 
Tertiary Flora' 

WsUirs, — I had read the proof of this work 
and retained a set of the pa^e proofe fnnn which I 
prepared a review early in 1884, and held awaiting 
its appearance, which was not until Februaiy, 
1885. I had the misfortune to lose my manuscript 
one rainy day (Feb. 9, 1885}, when I had tal^n it 
to the Government Printing Office to look after 
the state of the voliune. It fell out of a bundle of 
papers in the street. I missed it before Z reached 
home and returned along my exact route, but 
some one must have picked it up. I wrote lta& 
review entirely anew Feb. 14-19, 1885. 

lUd., No. 116, April 34, iSSSi pp. 348-349. 



^I^HIS work is the third, and will undoubtedly be 

I the last, of the series of final reports coatri- 

•^ buted by this author to the publications of 

the U. S. geological survey of the territories in charge of 

■ Contributions to the Fossil Flora ai the Western Tenitories. Fart 

III. The Cictac«oua and Tertiary Floras. By Leo Lesquereux. Report 

of the U. S. Geological Survey of the Tenitoriea. F. V. Hftytkn, U, Sl 

Geolc^iat in charge. Vcd. VIII, Washiogton, Gorenunefit, 18B4, iS-|- 

383 pages, 59 platta, 4°. 

406 
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Dr. Hayden, and which together constitute a truly great 
and endoriog mtmument to the fame of the now venerable 
paleobotanist. The first of these vcdumes appeared in 
1874, and was devoted to the flora of the Dakota group, 
the only cretaceous flora then known in the west. The 
second, a larger work, came out in 1878, and was called the 
"Tertiary flora;" but more than half of it was taken up 
with species of the Laramie group, by many regarded as 
cretaceous. The present volume is in the nature of a review 
of the whole field covered by the two preceding, bringing 
the matter down to date, and embraces some Pacific-slope 
miocene localities in addition. 

The first hundred and twenty p^es and eighteen plates 
are devoted to a revision of the flora of the Dakota group, 
and the description and illustration of thirty-five new 
species from that formation. At the close of this division 
tji the work, the author introduces an exhaustive table of 
distribution, extending it to embrace the entire Cenomanian 
formation, to which he assigns the Datrota group, as well 
as the middle cretaceoiis of Greenland. He divides the 
Cenomanian ti Europe into three groups of localities: viz., 
I, Moletein, Quedlinburg; 3, Quadersandstone, Haiz, Bo- 
hemia; 1 3, Niedersdioena, Saxony, Htmgary. Someof 
tbbse districts are ezceedii^y vague; Quadersand- ^^ 
stone, for example. Niederschoena is in Saxony; and 
Quedlinburg is in the Harz district, at the same horizon as 
Blankenburg, which is not Cenomanian at all, but Senonian. 
Prom all these sources he enumerates 443 spedes, — a 
number which is still too small. The Dakota group alone 
furnishes 195 species. 

The second division of the work relates to the Laramie 
group, but does not review its flora. Some dozen additions 
to it, made by Mr. Lakes at Golden, Cd., are described, 
dx of which are new spedes. Mr. Lesquereuz here discusses 
again the geological position ot this group, and, while still 
inastang upon its eocene character, admits that its flora 
resembles that of the travertines of Suzanne in the Paris 
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ba^n, but which are known to lie considerably lower than 
the coarse limestone and lignites that prevail in that dis- 
trict. In his table of distribution he only enumerates 207 
species; but the reason for this paucity is bis failure to 
recognize as Laramie the plants described from the Port- 
Union group, — the upper Missouri and lower Yellowstone 
region, and the Bad lands of Dakota. 

The third division of the work consists of an exhaustive 
survey of the flora of the Green-River group; and, as this 
had not previously been done, it forms altogether the most 
valuable part of the treatise. Since the appearance of the 
"Tertiary flora," a large amount of material from tliis 
formation had accumulated in the author's hands, out (tf 
which he obtained no less than ninety new species. The 
most fertile source of this material was the small locality 
in South Park, Col., known as Florissant, from which, in 
a light volcanic ash, also containing insect-remains, an 
immense number of beautifully preserved spedmens of 
fossil plants have been derived. The other prindpal 
localities grouped imder the general designation of " Green- 
River group," are those of Green-River Station and Alkali- 
St^;e Station, Wyoming; Blko Station, Nev. ; and a place 
reported as in "Randolph county." As to this last, as 
there appears to be no Randolph county in any western 
territory, it is probable that Randcdph courthouse. Rich 
county, Utah, is meant, which is the same as is otherwise 
known as Bell's Pish-CliS, where fine specimens of palm- 
leaves and other fossil plants are found. The locality 
called Barrel's Springs is also here referred to the Green- 
River group, although it appears in the preceding table as 
belonging to the Laramie group. Tliis is confusing, to say 
the least. 

We have not space to show how the floras c^ these several 
localities are correlated by the author; but the occurrence 
of identical and wholly characteristic species in several of 
them seems to establish their geological syndirony with 
condderable certainty. This formation is now commonly 



,,;. Google 



LESQUEREUX'S CRETACEOUS FLORA 409 

regarded as eocene; but Mr. Lesquereux, led, as in the case 
<tf the Laramie, by the a£5mties of the Sora with that of 
Eunq>e, insists upon pladng it somewhat higher, and calls 
it "cJigocene." 

The remainder of the work is devoted to what is called 
the "miocene flora." So far as the localities on the Pacific 
slope (Chalk Bluffs and Corral Hdlow, Cal.; John Day 
valley, Ore. ; and Alaska) are concerned, this reference is 
doubtless correct; but the large collections from the "Bad 
lands of Dakota" belong almost without question to the 
Port<Union group, and should have been referred to the 
Laramie, with which the invertebrate fauna forces us to 
corrdate that group. It is true that this flora has a marked 
miocene aspect when compared with those of European 
strata, and that several species seem to have perasted from 
that period to the present (e. g., Corylus Americana, Ono- 
dea sensibilis) ; but the entire Laramie flora is also stnmgly 
miocene, and at least one species (Ginkgo biloba, L.) of 
the living flora has nune down to us seemingly unchanged 
from the typical Laramie of Pcnnt of Rocks, Wyoming. 

Gecd(^cal considerations aside, this volume is one of the 
most important that have lately appeared upon the paleon- 
tology of western America, and, should it prove his last 
woric, would fittingly crown the long and faithful labors of 
its justly cdebrated author. 
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188. Report on the Fossil Plants of the 
U. S. National Museum for 1S83 

History. — Writtrai Jan. 14-15, 1884. 

Amaiul Report of tiw Botfd at lt*K*Bt> of (h« Smnfawnlu Iiutttatloa 

tot ttw jMx 1883, Wuliincton, 1883, p. 363. Roprint o( the 

Report o( 0W Aaiiitaiit Dfractor of Dm V. S. 

NiUoiial Hwoiiin, p. 103, 



TE most important additioD whicb was made to the 
department during the year was a large cdlecticni 
of fossil plants from the Gfeen-River group of 
Elco Station. Nev., Bell's Pish CU£E, Alkali-Stage Station, 
Wyoming, and Florissant, Colorado, but chiefly from the 
last named locality, consisting of more than 700 ^)edmeas 
belonging to nearly 1 oo species. These have been numbered 
and catalog:ued and form part of the reserve series. 

The only other addition of numerical importance oon- 
sasts of 336 specimens &om various localities in Europe and 
America, which were found in the north tower of the 
Smithsonian building, and which have also been duly 
installed. 
The i»%sent state of the coQectioQ is as foUows: 

Number of gKchwta 4.9S4 

Number of species 871 

Of wbicb there ar^— 

FaleozMc ayB 

Cretaceous 143 

Tertiary 493 



n,s,t,.,.d.:,G00^^lc 
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At the close of the year, in order to make room for a large 
odlection of fresh material for study, it was found necessary 
to remove some of the duplicates. These' were taken eo- 
tirdy from the Paleozoic and Mesozoic series, 896 speci- 
mens from the former and 195 from the latter, maldng 
1,091 specimens. They were all carefully sdected from the 
least perfect of the most abundantly represented species 
and have been placed in drawers, properly labeled, and are 
ready to be sent to the Armory btdlding for strange. 
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189. BibUography for 1883 

Hfetory.— Written Feb. 8, 1884. 
JbUL, pp. 310-31S [iso-isaj. 

Ward, Lester F. — Captain C. E. Dutton on Hxe 

Hawaiians. 

(Science, February 9, 1883, i, pp. 9-10.) 
Report of an oral cxmimunication made by 
Captain Dutton before the Anthrop<dogtcal So- 
ciety of Washington, January 2, 1883, cm the above 
subject, from notes taken down and written out. 

Plant life, past and present. 

(Sdence, May 4, 1883, i, pp. 358-359-) 
Abstract of a lecture delivered at the National 
Museum February 24, 1883. Gives the system 
of botanical dassification proposed in the lecture, 
and a table showing the number of species <A 
fossil plants belonging to each of the principal 
groups for the several geological horizons, as also 
the number of living plants of each group known 
or estimated. 

Dynamic sociology, or applied social science, 

as based upon statical sociol<^;y and the less 
complex sciences. 
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Two volumes, i2mo. Vol. i, xx+706 pp., vol. 
II, vu+690 pp. New York, D. Appletoa & Co., 
1883 (published June 2). 

The [mncipal aim of this work is to point out 
the superiority of the method of intelligent design 
over that of spontaneous self-adjustment in the 
attainment of the objects of desire and of social 
advancement. It is a plea for the legitimacy of 
intdUgent action on the part of society in securing 

311 its own interests and advant^e as ^wist the 

[151] philosophy of inaction which, in recog[nizing the 
great secular effects of non-intellectualized ac- 
tivities, n^lects the factor of mind which entered 
into the problem at a certain point, and which 
tends to discourage the exercise of the legitimate 
power that miad is capable of exerting for the 
general good. The work is aa argument against 
the laissez faire doctrine and in support of a 
general policy of regulation applied to social 
operations according to the same principles as 
those on which physical phenomena are regulated 
by the inventive genius of man. 

Marsh and aquatic plants of the Northern 

United States, many of which are suitable for 
carp ponds. 

(Bulletin U. S. Fish Com., iii, Sept. 6, 1883, pp. 
a57-265.) 

The geographical range of the species is given, 
and those specially designated that are found in 
the District of Columbia and vicinity of Wash- 
ington. 

On the position of the Gamopetalae. 

(Proceedings of the American Association for 
the Advancement of Science, Montreal, 1883 
[Salem, 1883], vol. xxxi, pp. 460-462). 
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Abstract of a paper read before the biological 
section, designed to show that the Gamopetala 
are the most highly developed type of Dicoty- 
ledons, were latest developed, and should occupy 
the highest place in the systematic arrangement. 

— The organic compounds in their relations to 
life. 

(Proceedings of the American Asaodation for 
the Advancement of Science, Montreal, i88a 
[Salem, 1883], vol. xxxi, pp. 493-494.) 

Abstract. This paper was published in full in 
the American Naturalist, Dec. 1882, zvi, pp. 96S- 
979, and its titie appears in the report of the 
asastant director of the Natiooal Museum for 
1882, pp. 67-68. 

— Classification of organisms. 

(Proceedings of the American Association for 
the Advancement of Science, Montreal, i883 
[Salem, 1883I, vol. XXXI, pp. 493-494.) 

Abstract of a paper read before the biological 
section. Organisms are classified according to 
their ability to appropriate nutriment from inor- 
ganic or only from other organic bodies. The 
paper was read from proof sheets of chapter iv of 
"Dynamic Sociology," (vd. i, pp. 347-355), then 
passing through the press. 

— Report to the Director of the United States 
Geological Survey on the operations of the 
division of paleobotany dtiring the fiscal year 
1882-83. 
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(Fourth Annual Report of the U. S. Geological 
Surrey (Report of the Secretary of the Interior, 
vol. ni), pp. 50-51. Washington, Government 
Printii^ Office, 1883.) 

- Scientific notes communicated to Science: 

1. On the preliminary study of a collection 
of fossil plants from the Lower Yellow- 
stone. 

(Science, June 15, 1883, i, p. 559.) 

2. On Gray and Trumbull's review of De 
Candolle's" Origine des plantes cultiv^es." 

(Sdence, June 29, 18S3, i, p. 616.) 



3. On a coUection of fossil plants frcnn the 
Fort Union group made by the writer 
during the months of July and August, 
1883, in the Yellowstone and Missouri 
Valleys. 

(Sdence, October 12, 1883, 11, p. 517.) 

4. On the descent of the Missouri River from 
Fort Benton, Mont., to Bismarck, Dak., 
in an open boat by a geological party of 
which the writer was a member, made in 
August and September, 1883. 

(Sdence, October la, 1883, n, pp. 517-518.) 

— Remarks before the Anthropological Society 
at its fifty-eighth meeting, held November 7, 
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1882, upon the address of Dr. J. C. Welling, 
vice-president of the Section of Sociology, on 
the "Turning-point of modem sociological 
science." 

(Transactions of the Anthropological Society 
td Washington, 11, pp. 31-33, Washington, 1883.) 

Criticisni of the views of Messrs. Herbert 
Spencer, W. R. Greg, and others who oppose all 
humanitarian enterprises, on the ground that they 
are contrary to the law of the survival of the 
fittest, and that they tend to produce social 
degeneracy. It was held that all distinctivdy 
human activity is opposed to the natural method 
of development, and is far more effective. 

— The department of fossil plants in the U. S. 
National Museum, 1882. 

(Report of Assistant Director U. S. Nat. Mus, 
for 1882 (1S83). Smithsonian R^xnt for 1883 
(1884) pp. 150-151, 183-186.) 
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190. Premature Appearance of the 
Periodical Cicada 

Histoiy.— Written June 2-5, 1885. The ob- 
servation was laid before the Biological Society of 
Washington on Dec. 13, 1884, from notes made at 
the time. Professor Riley's paper repljring to it was 
read on May 30, 1885. In Science of July 3, 1885, 
pages 3-4, occurs a note by him on the subject, 
which seems to be an abstract of his remarks before 
the Society. But why so long delayed? It is full 
of sophistry, such, for example, as the implication 
tiiat my testimony was weakened by the fact that 
I could not be sure whether it was in 1854 or 1855 
that I first became familiar with the note of the 
cicada! Beades verifying the note very carefully 
in 1885, although, as he says, it was an abnormal 
year, I have been able to do so much more fully 
once since, viz., in 1902. 

SdonMi Camfaridfe, HundniMtto, T^ V, No. 123, Juaa la, 18S5, 
P-47*- 



ON the momii^ of Oct. 12, 1884, when I chanced 
to be in Virginia, near Clifton station on the 
Midland railroad, my attention was attracted 
by bearing at some distance the characteristic, and to me 

TOi. m— 17 417 
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perfectlj familiar, note of the periodical cicada (C. septen- 
dedm). Regarding this as a somewhat novel occurrence 
at that time, I decided to investigate it, and at once pro- 
ceeded in the direction iiom which the sotmd emanated. 
Tfaoi^h the notes were, as usual, interrupted by short 
intervals, I found it easy to correct my direction with each 
recurrence of the sound, and was soon at the foot of some 
small oaks in which the insects were located. There were 
at least three males, and the interval between the notes 
was quite short. I stationed myself under one of the trees, 
and carefully located the spot from which the sound ot one 
(^ the insects proceeded. Although it was not possiUe, 
from any position I could assume, to see the insect itself, 
hidden as it was in the dense foliage, and at the height of 
some twenty feet, yet I soon knew within a few square feet 
the precise part of the tree occupied by it. I remained some 
fifteen minutes listening to the peculiar murr-r-r^-r-row 
with which I had been deeply impressed when a boy (1854 
or 1855) in my native state (Illinois) at the time (A the 
great swarm that left its withering blight on all the vi^eta- 
tion, but which I have since heard for days together as late 
as 1878. I think all who are really familiar with this sound 
will ^ree with me that it has no counterpart in the whole 
range of sound-producing creatures. The body of the note 
lasts, on an average, about two seconds, upon a uniform 
key, when, without being interrupted, the pitch rapidly 
drops, with what musicians call a 'slur,' for, as near as I 
can judge, a full octave or more, and the note abruptly 
terminates. This peculiar termination is difficult to detect 
where the trees are full of the singing insects, but it is 
always present; and in this case it was clearly marked, 
affording me a fine opportunity for studying the phases of 
the note, and timii^ its length. Had I been an entomolo- 
gist, and aware how anomalous this occurrence was, I 
should doubtless have persisted until I had secured a 
specimen, and should have searched for exuviae, etc. ; but 
as I felt absolutely certain as to what I heard, and did not 
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know but that it might be a somewhat ordinary occurrence, 
I merely made a note of the facts, and leisurely left the 
spot. 

Several days afterwards, happening to be in conversation 
with Prof. C. V. Riley, I casually mentioned the circum- 
stance as a fact in his line, fully expecting him to reply that 
it was no very unusual thing. To my great surprise, he 
pronounced it impossible, and wholly discredited the accu- 
racy of my observation. He said I must have heard some 
other species of cicada; and, when I asked him what other 
species had a note precisely like that of the periodical one, 
he could do no better than to name the common harvest-fiy 
(Cicada pruinosa), the sharp, shrill note of which was also 
perfectly familiar to me, and so diSeroit that I could no 
more confound it with the other than I could the chirp of a 
spaiTow with the cocring of a dove. My attempts to caa- 
vince him by describing the sound were as ineffective as 
though I had been speaking to one who was himself un- 
familiar with it. 

Having the courage of my convictions, I made bold, 
on the first opportunity, to lay the subject before a Wash- 
ington scientific body in the form of a verbal statement of 
the case, whereupon the learned professor surprised me, 
not cmly by no longer positively gainsaying it, but by 
[m^xmnding a theory according to which he admitted the 
possibility of my observation having been correct. His 
theory was, that, owing to the esceptimal heat of the latter 
part of that seastm, a few of the brood of 1885 which were 
nearest the surface might have been prematurely brought 
out the autumn before. This seemed very reasonable to 
me, and I promptly (and seriously) congratulated Professor 
Riley on having discovered a theory to explain my fact. 

Here I supposed the matter was to rest; and here it did 
rest until a few days ago, when to my further surprise, at 
the close of an exceedingly interesting paper which Pro- 
fessor Riley read before the same society, on the brood of 
cicadas which has just appeared, he took occasian to bring 
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upthesubjectof my Virginia observation, and to pronounce 
it utterly worthless, and the occurrence impossible as con- 
trary to all the canons of entomology. On being reminded 
of his own theory, above stated, which he seemed to have 
forgotten, he could not Hifirlnim it, and virtually renewed 
it, leaving himself in the portion of both denying and 
admitting the possibility of the event. 

I do not make these statements with a view to arousing 
a controversy, but solely in the hope that some of your 
many observant readers may be able to confirm and 
perfect the confessedly incomplete record whidi I hereby 
make of this ^gular inadent. 

I will, however, venture a suggestion drawn from a 
field with which I am better acquainted. The theory of 
Professor RJIey might, I think, be greatly strengthened by 
facts derived from plants. The effect of a protracted warm 
spell in autumn upon the vegetation of this climate has 
been the subject of investigation on my part for a series of 
years; and the autumnal flowering of strictly vernal species 
is a fact attested by a score ot more of species, most of 
which have been recorded and published. It is not con- 
trary to the canons of botany, but consonant to a rational 
understanding of causes and effects. And why should not 
similar causes produce similar effects on insects? For 
one, I cannot doubt that they do so; and I am as firmly 
convinced now, as I was at the time, that the sound I 
heard proceeded from veritable seventeen-year locusts that 
were thus prematurely brought from their long subterranean 
dungeons into the genial sunlight of that warm October 
day. 
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191. The Ginkgo-Tree 

History.— Written May6-i8, 1885. All botanists 
of that date classed Ginkgo among the Conifera 
(Pinoles). This artide is virtually a protest against 
this, and it was only a few years ait&r this, I will 
not say at all on account of it, that Engler erected 
it into a distinct class {Ginkgoales) and family 
{GinkgoacetB), in which he included the extinct 
genera Baiera, Czekanowskia, and Rhipidopsis. 
Fos^ fonns of the genus Ginkgo, belonging to 
several species, were found by me ia great beauty 
and abundance in the Jurassic of Or^on in 1899, 
which have been thoroughly worked up and 
published.' 

lUd^ Fo. 114, JvM ig, 188s. pp. 499^497' 



AN event of coo^derable interest to botanists haa 
just occurred at Washingtoa in the flowering, 
for the first time, of two of the ginkgo-trees in 
the U. S botanic garden. 
In passing the grounds oa Saturday evening, May 6, 

■ Twentieth Anniul Report U. S. Geological Survey, PL II, 1900, 
PP- 373> 375i 37&! Monographs of the U. S. Geological Saivqr, Vol. 
XLVIII, Text, pp. I30-I38; Rates zxx-xxxiv. 
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after the gates were closed, my atteati(Bi was attracted 
to a tree standing just in^de the enclosure, which, though 
as yet nearly leafless, was loaded with staminate aments 
borne in terminal clusters on very short branchlets all along 
the branches, even down to the base of the larger ramifica- 
tions. A glance showed that it was a ginkgo, though I had 
never seen one in flower before; and, after examining it 
sufficiently, I went away, and was obliged to wait until 
Monday morning before I could notify the superintendent, 
Mr. W. R. Smith, and institute a search for other trees in 
the same condition. 

Presuming that, as is usually the case in public gardens 
and parks, all the trees in the dty would also be males, so 
that no opportunity would exist for witnessing the fruiting 
of this tree, I was most agreeably disappointed when I 
learned that Mr. A. L. Schott had found another tree in 
flower in the same endosure, and that this tree was a 
female. I thereupon carefully inspected both these trees, 
and found that anthesis was so nearly synchronous in the 
two sexes that I was able on the 5th to pronounce them 
ready for fertilization. But aa they stand some seventy- 
flve yards apart, with the superintendent's house and other 
obstades between them, it was evident that this could not 
take place unaided; and accordingly, with the hearty 
co-operation of Mr. Smith, the work of artifidal polliniza- 
tion was undertaken. This has been repeated several 
times at different hours of the day, and so thoroughly 
performed that it is hoped the result will be successful,' 
and that fruit will be borne this season. 

The so>called Japanese ginkgo,' or maiden-hair tree 

■Evidence is abundaiit (June 15) that artificial poUiniiatioii waa 



■The ortbogiaphj of this word is not settled. Linn^ (Mantimn 
plantanim, Holmiae, p. 313) wmte ginkgo, as did also, appanatly, 
Kaempfer before biro (Amoenitat. exotic., 1713), and as all botanists 
since have done, and do still; but nearly all lexicographer reverae the 
consonants, and write (*«tfio, tuually without explanation. littrfi 
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(Ginkgo biloba, Linn.; Salisburia adiantifoUa, Smith), is 
one (rf the most interesting trees that have been introduced 
into the landscape plantations of Europe and America. 
Althoi^ possessing deciduous foli^e and broad green 
leaves, it nevertheless beltmgs to the Coniferae, though its 
afBnities with the rest of that family are anomalous, bdng 
dosest with the yew tribe. An examination of its leaves 
shows them to be wholly unlike those of any other phenoga- 
mous plant. They are deltoid in outline, and the fine 
nerves that run &om the narrow base to the broad apex 
fork several Umes in thor course, after the manner of ferns. 
In foct, a ^nl^o leaf very dosely resembles a much enlarged 
and thickened pinnule of the maiden-bair fern (Adiantum), 
— a resemblance which not only suggested to Smith the 
specific name adiantifolia, but has caused the tree to be 
popularly called in some localities the maiden-hair tree. 

A study of the paleontological history of this remarkable 
plant reveals the fact that it is an archaic form, and the 
sole survivor of an otherwise extinct type of v^;etation 
which had numerous representatives in the remote geologic 
past. The Salisburia adiantoides of Unger, found in the 
upper miocene of Sene^, is not essentially different from 
the living species; and Professor Heer detected it ^;ain in 
the miocene strata of Greenland. In 1881 I was so fortu- 
nate as to obtain from Laramie strata at Point of Rocks 
Station, Wyoming TeiritoTy, a form which, except for its 
smaller leaves, appears to be identical with the living one; 
and in 1883 I found in Fort Union strata, on the lower 
Yellowstone, a slightly different form, with larger leaves, 
showing no lobes, proving that the present living form has 
come down to us, almost unchanged, from a period as 
remote at least as the cretaceous age. But other, and 
distinct forms ^re found in the cretaceous, and still others, 
showing greater and greater divei^enoe, as far back as the 
akme, of all I have consulted, gives both EpellingB. In the supplement 
to Webster's dicUonary the word is said to signify silver-fruit, and it 
mold wem that the etymology ot^ht to detcmune theortfaocraphy. 
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. Jurassic; those of the Odiite bearing clear evidences of 
having been derived from a series of still older, digitate- 
leaved forms (Jeanpaulia, Baiera, etc.) whose relatdonship 
with the ginkgo was not suspected until these intermediate 
ones had been brought to light by Heer from the mesoztne 
rocks of Spitzbergen and Siberia. In fact, until recentiy 
these earlier Jurassic forms, which had been long well 
known, were from their nervation referred to the family of 
ferns; as, indeed, a fossil leaf of the ginkgo would probably 
be now, if the living plant were unknown. 

But even this is not all. By another series of far more 
ancient forms (Trichopitys, Psygmophyllum, Noe^erathia], 
this persistent type may be traced still farther back, evea 
across the boundary between mesozoic and paleozoic time, 
until, in the great carboniferous flora, it has been connected. 
^ almost without | question, with the abundant and so 
^^ long enigmatic Cordaites. This ancient plant was 
formerly regarded as the forerunner of the family of cycads; 
but now, in the light of these discoveries, it is almost uni- 
versally regarded as coniferous. It was one of the earliest 
types of land vegetation to appear on the globe, rutmiiig 
far back into Devonian, and even into Silurian time. 

The figures of the accompanying plate, Idndly drawn for 
me by Ensign Everett Hayden, U. S. navy, have been 
selected with a view to illustrating the phylt^eny oS the 
genus Ginkgo: and they are numbered, and as neariy as 
practicable arranged upon the plate, in the order of sup- 
posed development, from the true Cordaites to the living 
Ginkgo biloba; this being also, as will be observed, sub- 
stantially the chronological order of their appearance. 

The broad leaves of some species of Cordaites, though 
more or less elongated or elliptical in shape, possess a nerva- 
tion strikingly similar to that of the later ginkgo-like forms; 
while the familiar fruits so abundant in the coal-measures, 
and which are now known to be those of Cordaites, resemble 
in an equally remarkable manner the almond-shaped nuts 
borne by the present maiden-hair tree. 
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Tliough these carboniferous plants were &t first commonly 
regarded as cycadaceous, still the long, ribbon-like leaves 
of certain corcUutean forms (Poa-Cordaites of Grand'Eury) 
led some eminent authors, including the late Professor 
Gdppert, to consider them monocotyiedonous, and the 
precursors of our lilies, reeds, grasses, and also of the palms. 
But even these mistakes have not been without thdr uses. 
It is the peculiarity of science that in its very errors know- 
ledge is extended. The theory that Cordaites was cycadace- 
ous was not wholly false ; the suggestion that it might be 
monocotyledonous contained a "soul of truth"; and the 
present opinion that it was coniferous is, I venture to assert, 
not wholly true. The truth lies in the midst of all these 
opinions. It seems to be this: there were no true paleozoic 
Cycadaceae, monocotyledons, nor Coniferae ; but Cordaites 
was the prototype of them all. It was in the Trias, whose 
flora is unfortunately the least known of all the forma- 
tions in past time, that all these definite types of v^etation 
were differentiated from this comprehensive type, — the 
Cycadaceae through their Macropterygiums | and 
Pterophyllums; the monocotyledons through their *'* 
Aethophyllums and Yuccites: and the Coniferae through 
their Albertias, Walchias, and Voltzias ; while the less modi- 
fied ancestral type, which began even in the Permian to 
assume a distinct Salisburian aspect in the gentis Ginkgo- 
phyllum, has come down to us, as already described, through 
the several successive modifications which culminated early 
in the tertiary in the modem form. This general form was 
somewhat varied, widely distributed, and quite abundant 
in miocene time; but it is now reduced to a single spedes, 
which was probably restricted to the warmer or more 
eastern districts of the Chinese empire before it was trans- 
ferred by human agency, and acclimated in Japan, to which 
country it is now popularly credited. But it is said that 
there is now no part of the world in which it is found in a 
strictly wild state, being confined, even in China, to the 
near vicinity of temples and human habitations. 
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This interesting tree has for many years been cultivated 
on the continent of Europe, where it thrives as far north as 
Copenhagen, but only fruits freely in the more southera 
districts, notably in the botanic garden at Montpellier, 
France, where it has been exhaustively studied by Pro- 
fessor Charles Martins and the Marquis Saporta. In the 
United States there are now many fine trees; but they 
rarely flower, and, when they do so, the sexes are seldom 
together, so that fruit cannot be produced. The only 
exception to this known to me, or to any of whom I have 
inquired, is the case of a pair of these trees in the grounds 
adjacent to the University of Kentucky at Frankfort, 
which are in such close proximity to each other that fertili- 
zation regularly takes place, and fruit is borne. 

It is owing to these circumstances that such speoal 
interest attaches to the coincident flowering this season, for 
the first time, of the pair of maiden-hair trees in the botanic 
garden at Washington; and the rare opportunity, should 
it be afforded, of witnessing all the steps in the reproductive 
process of this historic type of vegetable life, will be ap- 
preciated by both botanists and vegetable paleontologists. 
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192. Historical View of the Fossil Flora 
of the Globe — Abstract 

History.— Written Aug. 27, 1884. Read Sept. 
8, 1884. See Nos. 143, x8o, 183, supra, pp. 129, 
378, 388; also Nos. 195 and 208. 

Proc—Jlaii o( tlw American AnocUtioa for tiie AdnaccDMiit ol 

Seance, PhikdelphlK HMtlnK, September, 1884, VoL 

»"'■■, Salam Pren, Julj, 1885, pp. 493-49S. 



rB writers of antiquity make no mention of any 
form of vegetable pebiifaction. The earliest allu- 
sion to the subject was made by Albertus M^nus 
in the thirteenth century. Agricola and Gesner treated of 
petrified wood in the sixteenth century. The first mention 
of any kind of vegetable impres^on m the rocks was 
I made by Daniel Major of Jena, in 1664. In 1699 
Edward Uiwyd of London wrote an extensive treatise ^" 
on such impressions. He maintained that they were the 
remains of plants that had perished in the Noachian deluge. 
In 1709 Scfaeuchzer of Switzerland defended this view in 
his "Herbarium diluvianum," a large work in which he 
described and figured many fossil plants, referring them 
to species living in Europe. In 1718 this author went so 
far as to classify the fossil plants according to the system 
of Toumefort. In 1723 he published a new edition of the 
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"Herbarium diluvianum, " in which he introduoed this 
classification and enumerated 445 species. A powerful 
reaction against this method followed; comparisons with 
living plants were carefully made which failed to establish 
the identity of the fossils. The idea of their exotic origin 
was thereupon suggested and for a time prevailed, but 
towards the close c^ the eighteenth century this in turn 
gave way to the true view of the existence of ftmner geo- 
logic periods with floras of their own differii^ ^*om that 
of the present. Baron von Schlotheim headed this new 
school and was followed by Count Sternberg and Adolphe 
Brongmart, who jointly founded the science of vegetable 
paleontology in the first quarter of the present century. 

The first attempt to place it on the footing of a syste- 
matic science was made by the Rev. Henry Steinbauer of 
Bethlehem, Pennsylvania, in a paper read before the 
American Philosophical Society and published in its "Pro- 
ceedings" for the year 1818. In this paper he described 
and figured ten species of Waller's genus Phytolithus, which 
was made to embrace nearly all forms of vegetable fossils. 
Two years later Schlotheim in his " Petref actenlcunde " 
ap^ed specific names to seventy-eight fossil plants. Bron- 
gmart, in his "Prodrome" published in 1828, went much 
farther. He referred many fossil plants to Uvii^ genera 
and created a lai^ number of new extinct genera. He 
enumerated 501 spedes, many of which were fully diar- 
acterized and thoroughly illustrated io his "Histotre des 
v^g£taux fossiles." 

A census of fossil plants was taken by linger in 1845 
which showed that the number of known S[>ecies had in- 
creased to 1 ,648 . In 1 848 Gfippert made a similar enumera- 
tion and found 2,055 spedes. The extraordinary activity 
that followed in the developii^ of new fos^ floras rendered 
it possible for Schimper in 1874 to describe about 6,000 
species in his great work "Traits de pal^ | ontologie 
v^g^tale." The decade which has elapsed ^noe the 
appearance of that work has witnessed extensive investir 
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gations in this field, particularly in the arctic regions 
and in the United States, and the number of fossil species 
now known to science is probably between eig^t and nine 
thousand. 

[A table accompanied the paper showing the numerical 
development of the fossil flora.] 
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193. Geological View of the Fossil Flora 
of the Globe — Abstract 

History. — Written Aug. 27, 1884. Read 
Sept. 8, 1884. See Nos. 143, 180, 183, supra, pp. 
129, 378, 388; also Nos. 195 and 308. 



THE most andent v^etable remains known an two 
species of Oldhamia from the Cambrian of Ireland. 
Prom the Lower Silurian forty-four species, diiefly 
marine algae, have been named. Among these, however, 
are included the earliest terrestrial forms, viz., Eopleris 
Morierei, Sap., Spheno^yllum primaeimm, Lx., and two 
other vascular plants from the Cindnnati group. Of the 
thirteen species of the Upper Silurian five are vascular 
plants, and these include CoriaiUs Robhii, Dawson, from 
H^rault. The Devonian furnish 1S8 species of fosal plants 
in which ferns play the leadii^ rdle, while from Peimo- 
carboniferous strata nearly 3000 species are known. Only 
sixty-seven species are found in the whole of the Trias. 
With the Rhetic a new impulse is felt increadng to the 
Oelite, in which 419 species occur. The Upper Jurassic and 
lower Cretaceous are sparingly supplied with the remains 
of vegetation, but in the Cenomanian, to which the beds 
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of Atane, Greeoland and our own Dakota group of Kansas 
and Nebraska are referred, nearly 500 species of fossil plants 
have already been found. The Turonian, with its probable 
equivalent in the west, the Fort Benton group, is nearly 
destitute of vegetable remains, but the Senonian immedi- 
ately overlying it with which the Canadian geologists have 
correlated certain rich plant beds of British Columbia, 
and to which Heer's flora of Patoot, Greenland, must be 
referred, yields more than 350 species. The Laramie group 
of the western United States is thought to be extreme 
upper Cretaceous. This is very rich in plants and 333 
species have already been described from the horizon. 

The Tertiary flora is much more abundant even , 
than that of the Carboniferous. The Eocene fur- 
nishes nearly 800 species (including our Green River group 
and the Paleocene beds of S&aane and Gelinden). The 
Oligocene of Europe yields a somewhat larger number. 
The ma^imiitn is attained in the Miocene, from whidi 
more than three thousand fossil plants are known. The 
Miocene practically closes the geological series so far as 
vegetable paleontology is concerned. Only about 150 
Pliocene species exist, and a still smaller number from the 
Quaternary. 

[The paper was illustrated by a table showing the flora 
of each geological formation, and by a diagram illustrating 
the thickness of the strata in each and the fluctuations in 
the development of plant life.] 
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of the Globe. — Abstract 

Hfetoty.— Written Aug. 29, 1884. Read Sept. 8, 
1884. See Nos. 143, 180, 183, supra, pp. 139, 378, 
388; also Nos. X95 and 308. 

lUd^ w. 406-497. 



I. First appearance of types. The Oldhamias of the 
Cambrian, mentioned in the last paper, are marine a^fte of 
the order Ploridese. The Ferns, Esquisetinese, and L3rco> 
podineie all appeared in the Lower Silurian. One species 
of Cordaites, which is now regarded as the ancestral type 
of the Coniferee, occurs in the Upper Silurian. The Rhizo- 
carpese, according to Dawson, existed in the Devonian of 
Canada and Brazil. The Cycadacese and the Monocoty- 
ledons have Uwir earliest known representatives in the 
Carboniferous. The order Gnetaces is represented, ac- 
cording to Heer, in the Oolite of Siberia by his species 
EphedrUes antiquus. The Dicotyledons Gist appeared in 
the Urgonian of Kome, Greenland, through Heer's sin^ 
species Populus primaoa. All three of the divisions ol 
dicotyledonous plants occur in great abundance in the 
Cenomanian. If the genus Selaginella is r^^arded as be- 
loi^^g to the Ligulatce, this small transitional type also 
first appears in the Cenomanian, at Atane, Greenland. 
433 
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All the leading types of vegetation are thus introduced 
without cooling down the geological scale later than the 
middle Cretaceous. 

II. Age of ffloximitm reUUioe predominance t^ each 
type. The marine algs, being the only v^;etation, ^^ 
were supreme during the Cambrian and early Silurian. 
The tnnTiTTiHtTi relative predominance ctf each of the other 
principal types was readied as follows: The Ferns in the 
Permian, the Equisetines and Lycopodinese in tiw Carbon- 
iferous, the Cycadacee in the Lias or Odlite, the Conifem 
in the Wealden or Neooomian, the Monocotyledons in the 
Eocene, the monochlamydous Dicotyledons in the Ceno- 
manian, the pcdypetalous Dicotyledons in the Miocene, and 
the gamopetalous Dicotyledons in the present living flora 
of the globe. 

III. Probable true period of origin and e^ maximum 
absolute deodopment of each type. Cellular Cryptogams of 
some land probably lived in the Latuentian and account for 
the graphite beds and dark, carbonaceous matter of certain 
Ardieean rocks. Being an heterogeneous group their later 
representatives belonged to entirely different families. If 
we include the Fungi the number of species is probably 
greater in the living flora than it was at any geological epoch. 
The Fems, Equisetines, and Lycopodinee probably all 
originated in the Lower Silurian and reached their absolute 
mftirimMTn in the Carboniferous. The Cycadaceffi may have 
originated as eariy as the Devonian. They must have 
attained thdr absolute as well as their relative maximum 
development in the middle Jurassic. The Conifers through 
their archaic form, the Ccn^aites, b^an in the Lower 
Silurian. They attained their full maturity in the Cretace- 
ous and are now on the decline. The Monocotyledons 
probably date back to the Lower Carboniferous en* De- 
vonian and reached their highest expression in the palms 
whose reign occupied the early Tertiary. These also are 
probably now waning. The Dicotyledons must have had 
their real origin in the lower Jura or upper Trias. Their 
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absolute probably annddes with their relative develop- 
ment, the Apetals being now declining, the Polypetals 
about stationary, and the Gamopetals nqndly advancing. 
[Diagrams showing the observed rdative devdopment 
and the probable origin and progress of each of the principal 
types of v^;etation were employed to illustrate this paper.] 
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